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Executive Summary

Thisreport accompanies the publication of data and maps that predbatinorganic geochemical data for
shallowtopsoil samplesin the midlandswest area of Ireland Samplesvere collectedbetween June 2023
and January 2024s part of the Tellus geochemical survey project of Geological Survey Ireland.

Dataare reportedhere for3499sites distributed at a typical density ofie site per foukm? and covering an
area 0f13476km? (19.25 % of the country).

Each sample wasrepared and chemicallgnalysedby a number of techniques. Laboratory testsmprisel
soil pH (Cag)l losson-ignition at 450°C and utti-elementpartialextract analyses ahajor, minor and trace
elementsby ICP followingaqua regiadigestion. ICRaqua regig, pH and LO&nalyses were conducted by
ALS Minerald,oughrealreland.Further analysis by XRF will be conducted rasdltspresentediater.
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Introduction

Geological Survey lIreland conductinga flagship project to sample and measure the geochemical
characteristics of thesurficial environmentof Ireland. The Tellus project geochemistry workstream
commenced irR011. Its aim is to produce spatial data to determine the geochemical baselamaldw and
deepertopsoil, stream sediment and stream water in predominantly rural Ireland. Work began in the border
region to complement the Tellus project of Northern Ireland, completed in 2@08 surveying has
systematically extended in a southerly direction sinli&tional coverage of soil sample acquisition was
completed in 2024.

This report describes all aspects of data associated whhllowtopsoilsamplef RSy 2 i SR AQISY LX) S
collected fromone survey site pefour km? in the midlandswest area ofireland Details ¢ the samples and
laboratory analysis arprovided. This report is the quality assurance delivered to accompamypublished
datasetsdescribingall quality control (QC) measureEhis includedataassessientsto determine that data

are fit-for-purpose,which is to describe the regional geochemical baseline concentrations in the surficial
environment. The authors do not define anomalies or recommend fellpworks or research.

This report details the analytical procedures and work undertaken to validate the geochemical analytical
results. Validating the quality of an environmental dataset is critical given that any chemicalisigalys
confounded by uncertainty. Using reputable laboratories with accredited analytical and other procedures
has been afforded the highest priority, yet it is still essential to assess thaaateamine the reliability of

the results and ensure that they are-far-purpose. To this end the geochemistry programme has employed

a range of internal quality control (QC) procedubased on recommentations for comparable geochemical
surveys Plantet al.,, 1975. Broadlythese comprise:

9 collection of field duplicate samples and preparation and analysis of field duplicate and analytical
replicate samples

1 randomization of sample IDs assigned to individual samples

1 blind insertion of international (preferably certified) or external reference materials
9 blind insertion of internal or secondary reference matereatsl

9 use of analyticalaboratoryduplicates.

The trueness of the analytical results has been primarily assessed using certified reference mbterials,
reference toits accepted (statistically validated) element concentrations. These data are also used to gain an
understanding of the systematic bias in the data.

The accuracy of the analytical results is typically assessed using repeated analyses of primary and secondary
reference materials. Repeated determinations over the whole period of analytical works are useful and can
identify analytical drift over time or abrupt changdsr example in the calibration setp of the instrument.

To this end, the laboratories were instructed to perform the analyses in sequential sample number order.
Each sample analysis was reported with a date and time stamp to evaluate thedimns of the data.

The variance of the sample data is assessed using a series of randomly distributed duplicate and replicate
samples to apportion the analytical variance to different sources.

AES25 G10A001 8 A U R LI M



Shallowtopsoil samples

Samping and sample summary

Survey design and sample locations

Maps displayingthe survey extent ancdsample site locatins of shallowtopsoil samplesare shown below
(Map 1andMap 2). The survey designassystematicone based on a predefined fishnet2kmby 2 km grid

cells based on eveimumberedeasting and northing lines on the Irish National Grid (Geographic Coordinate
System: GCS_TM6%)s printed on the 1:50000 published map serie§urvey grid cellsvere planned in
advanceusing GISThe result is a total a8499 sample sitesn the survey area, at a typical density of one
sample per four square kilometres Ka?).

The following criteria are required for sample site selectiothe field
1 samplers should make every effort to seek permission from relevant landowners prior to sampling

9 asoil sample site should be greater than 250rom the edge of the2 km by 2 knsurvey grid cell
(except for coastasurvey grid cellsand be located as close to the centre of the cell as possible,
whilst representing the dominant land use in that cell

asoil sample site should be from undisturbed and unforested lahdre possible

sample sites must be greater than 200from major infrastructure and water bodiesr rivers and
greater than 100 m from mapped and unmapped infrastructure and small water bod#eams

1 stes should be upslope and away from all observed contaminants at site where possible.

Each unigue sampling location was designated a numericdigibsite number, beginning with numerical
two-digit project code In the field and for sample preparation and analyses, samples are mdamnio field
batchesof one hundrechumbers

Sample nmberswere allocated to sampling teams so that samples were collectgudadefined random
sampleorder according to a series of randonumber checkists. Upon collection and checking, samples
were then sorted into sequential numerical order for preparation and amalys

Details d the standard operating procedures arfi¢ld sampling logistickave beendocumented internally
by theclient.

Summary of regular and control samples by field hundred batch

AAAAA

Shallowi 2 LJA2 At al YL S&a O2ff SOGSR o0& (KSAQ®St f dzda & dzNBSe

In each field batch of a hundred numbe@§ were allocated to truesoil samplesite locations. The remaining
10 were set aside to be allocated to a vayi®f quality controlsamplegQCS)In summary:

1 Two sets of field duplicates (DUP) were collected in each batch, denoted duplicate {BaaadA\eD,
with each pair collected from a single siteUPA and DUPC are treated as true samples for the
purpose of the survey

1 Each duplicate site number has a corresponding replicagubsample(SS) number; theuplicate
sample wasubsampled in the laboratory to create the replicate sample, whichamasysed blindly
to the analytical laboratories. Thegeplicate samplesare denoted SSA, SSB, %@ SSD. For
example, a quartet of DUPA, DUPB, SSA and SSB together provide four results from a single sample
location The ditafrom duplicate and replicate samplese used to evaluate data variability.

1 Four sample numbers are reserved for a selection stdndards (ST)Dor analytical reference
materials including certified reference materials (CRMs) and secondary reference materials.(SRMs)

AES25 G10A001 9 A U R U M



These are used apuality control samples@C$for data quality assurance (QA) and quality control

(QC) procedures.

Typically, a field duplicate sample was collected at a rat@vofsets (quartets) pefield hundred batchof
100 samplesSample and@QCSjuantitiesby field hundred batch are sumarized inTablel.

Tablel Summary of QCS by field hundréétches

(CRM numbers refer to ICPar analysis grinly SRMs were used for pH and LOI)

e © w = o v

88 g o e v 5 2 3555 2 2 ©

E E el g9 = = = g o8 [ »

S > = © ] ko] £ D ° @) n (9]

c c 8 o o T > n O ho] 5 S -

o g 2 = = o = 2T 23T 3 = ©

S X [¢)] c o g < E c o

c 9 _g S - = = S &© S c c

c @ @© = o ] S c n < 2

s =2 n 5 S %) s c o a
3 5 5 E :

1 6308xx 63080JA 63090A 12/06/2023 29/06/2023 100 90 1 3 8

2 6309%x 630901A 631000A 19/06/2023 29/06/2023 100 90 1 3 8

3 6310xx 631001A 631100A 23/06/2023 10/07/2023 100 90 2 2 8

4 6311xx 631101A 631200A 30/06/2023 18/07/2023 100 90 1 3 8

5 6312xx 631201A 631300A 06/07/2023 26/07/2023 100 90 1 3 8

6 631Xx 631301A 631400A 10/07/2023 18/07/2023 100 90 2 2 8

1 6314xx 631401A 631500A 17/07/2023 27/07/2023 100 90 1 3 8

2 6315xx 631501A 631600A 19/07/2023 02/08/2023 100 90 1 3 8

3 6316xx 631601A 631700A 19/07/2023 15/08/2023 100 90 2 2 8

4 6317xx 631701A 631800A 27/07/2023 09/08/2023 100 90 1 3 8

5 631&x 631801A 631900A 03/08/2023 11/08/2023 100 90 1 3 8

6 631Xx 631901A 632000A 09/08/2023 15/08/2023 100 90 2 2 8

1 6320xx 632001A 632100A 14/08/2023 25082023 100 90 1 3 8

2 6321xx 632101A 632200A 16/08/2023 29/08/2023 100 90 1 3 8

3 6322xx 632201A 632300A 17/08/2023 28/08/2023 100 90 2 2 8

4 6323xx 632301A 632400A 25/08/2023 01/09/2023 100 90 1 3 8

5 6324xx 632401A 632500A 30/08/2023 08092023 100 90 1 3 8

6 6325xx 632501A 632600A 31/08/2023 11/092023 100 90 2 2 8
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1 6326xx 632601A 632700A 050972023 13092023 100 90 1 3 8

2 6327xx 632701A 632800A 12/09/2023 18/092023 100 90 1 3 8

3 6328xx 632801A 632900A 15/09/2023 26/09/2023 100 90 2 2 8

4 632%x 632901A 633000A 20/09/2023 28/09/2023 100 90 1 3 8

5 6330xx 633001A 633100A 2509/2023 02/10/2023 100 90 1 3 8

6 6331xx 633101A 633200A 27/09/2023 06/10/2023 100 90 2 2 8

1 6332xx 633201A 633300A 02/10/2023 12/10/2023 100 90 1 3 8

2 633Xx 633301A 633400A 09/10/2023 19/10/2023 100 90 1 3 8

3 6334xx 633401A 633500A 10/10/2023 24/10/2023 100 90 2 2 8

4 6335xx 633501A 633600A 16/10/2023 02/11/2023 100 90 1 3 8

5 6336xx 633601A 633700A 19/10/2023 01/11/2023 100 90 1 3 8

6 6337xx 633701A 633800A 18/10/2023 07/11/2023 100 90 2 2 8

1 6338xx 633801A 633900A 02/11/2023 09/11/2023 100 90 1 3 8

2 6339xx 633901A 634000A 08/11/2023 13/11/2023 100 90 1 3 8

3 6340xx 634001A 634100A 13/11/2023 16/11/2023 100 90 2 2 8

4 6341xx 634101A 634200A 16/11/2023 21/11/2023 100 90 1 3 8

5 6342xx 634201A 634300A 20/11/2023 27/11/2023 100 90 1 3 8

6 6343&x 634301A 634400A 23/11/2023 04/12/2023 100 90 2 2 8

1 6344xx 634401A 634500A 29/11/2023 07/12/2023 100 90 1 3 8

2 6345xx 634501A 634600A 04/12/2023 11/12/2023 100 90 1 3 8

3 6346xx 634601A 634700A 07/12/2023 15/01/2024 89 79 2 2 8
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Soilsample preparation

All soil samples were prepared in a trdegel facility without the use of metallic or otherwipetentially
contaminating apparatus.

Soil sampleswere collected inRilsa® PA11 nylon resirbags which were sealed with plastic ties.
Samples were packaged into Euro stacking crates in humerical order and transportedidbdtegory
contracted to undertake sample preparationSample preparation was conducted ALS Mineralsn
Loughrea, Ireland.

Upon receipt, sampleswefe 2 33SR Ay G2 GKS fFr02NFG2NEQEA AYyF2NNI
sample was then removed from its bag and spread out into a large aluminium tray. Trays were placed in
warming ovens to dry at c. 3C The dried sample was theplaced in a heawgluty plastic bag and
disaggregated using a wooden malléhking carenot to break up lithicclass. Disaggregation was
completed, if requiredusing aceramic mortar and pestlduplicate samples were riffle split to create
replicate subsamplesThe disaggregated material was ceamed-quartered to obtain a representative
subsample ofc. 30 - 359 suitable for agate ball milling. Excess unmilled material was bagged, labelled
and boxed. The subsample was milled in Britsch agate planetary ball mill with 2dm & sized agate
grinding balls at 300 rpm for 40 minutes to prad a milled or pulped sample for chemical analyses so
that nominally 99% of sample is <G and 95% of sample is <B&h. The mills are operated under
conditions that cause minimal sample heating ahdttensure a final product particle size of <82 ®
Coneandquartered sample splitof the milled material were preparedt the same time for the
following analytical methodsLOI at 450°C, 1@Pand XRFS.a8iple splits of coarsefraction €2 mm
fractionwere also prepared fopH analyss.

Condition of samples submitted from the field contractor

A total of 3499 survey grid cells were sampldtbm 12 June2023to 15 January2024. Overall, the
weather did not causany significant issudaa terms of samplingSibsequent handlingvas made easier

than was the case ifelluscampaigngprior to 2020by the use of Rilsabags for collection, obviating

the need for drying or significant rebagging by field tedme$ore dispatch toGSI.Typically,samples
received by GSI were in an appropriate state for onward transfer to the preparation labgratbejt a

small number of samples were subsequently rebagged in GSI owing to the presence of small puncture
holes or tears to seams.

Samplesplits preparedfor analyses

Sample split prepared for pH analyses

Subsamples prepared for soil pH analyses were dried, disaggregated and sieved to <2 mm but not milled.
Typically,just over20 g of sample mass were provided in a labelled securitainer, enough for ghe 5
required plus more for repeatnalyssif desired by the laboratory. Sample excesses are usually returned.

Sample split prepared for I@Fnulti-element analyses

Subsamples of prepared (disaggregated, sieved and milled) samples and reference materials were
prepared for IC& multi-element analysesTypically 5 g of sample mass were provided in a labelled
securitainer, enough for the ¢ required plus more for repeats as desired by the laboratory. Sample
excesses are usually returned.

Sample split prepared for XRFS meltiment analyses

Subsamples of prepared (disaggregated, sieved and milled) samples and reference materials were
prepared for XRFS mu#tlement analyses. Typicall¥3 gof sample mass were provided in a labelled
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securitainer, enough for the 1@ required to make a pressed pellet for analysis. Sample excesses are
usually returned.

Sample split prepared for lessrignition (LOI) analyses

Subsamples of prepared (disaggregated, sieved and milled) samples were prepared for LOI analyses.
Typically,3 gof sample mass were provided in a labelled securitainer, enough for the 1 g required plus
more for repeats as desired by the laboratory. Sample excesses are usually returned.

Insertion of reference materials, blind to the analyst

The sample preparation contractor prepared a range of @@Bin the randomized sequence of
samplesas per instructions, for blind submissitmthe analytical laboratory

A range of reference materials (RMs) were portioned and potted in the eseamemanner as regular
samples and not identified in any way by their packaging or sample lists sent to the laboratory.

AES25 G10A001 15 A U R U M



Soilchemical analyses

Soilsamples were analysed by several methods:
1 soil losson-ignition at 450°C
1 soil pH by Cagslurryand

1 multi-element analyses for a range of majomnjnor and trace elements byCP followingaqua
regiadigestion(d L drej.

''[ { aAy SN EakghréaHielantpfovided analytical servicdsr all tests Table 3 and Table 4

provide a list of all soil analysmeasuands concentration units, methods, lower limits of detection

(LLD) and upper reporting limits (URLAppendix C provides a description of the analytical
methodologies. Note that the reported LLDs for several elements analysed by ICPar (Fe, Ga, La, Re and U)
changed during the course of the analysis of the G10A block samples (see Appendix C for updated LLDs).
However, for the purposes of QA/QC on the G10A block data thedppDsng at the commencement of

the analytical programme have been applied throughout. The updated LLDs will be employed for future
QA/QC reports.

Laboratory chemical analyses

Tellus rulti-element data are requested to be reported uncensoreide. without truncation or
replacementby a fixed valuebelow or abovethe limits of detection or reporting.A reported dataset
commonly includes negative values. The advantages of this are manyfold for regional geochemical data.
For Tellus, lhinterpolation spatial mapping makes use of uncensored datdach provide a continuous
variable dataset. All statistical measures and data transformations lsefter with uncensored data and

a proportion of data below a theoretical LLD can still be useful in the overall statistical assessment.
Statistical tests such as ANOVA cannot be carried out on censored or false value data, or on zero
concentration values. Uncensored data has an advantage of not having artefacts of rounding which can
lead to step changes in the data distribution. This practice greatly facilitates the QC procedures and is
LJ NI A Odzf F NI @8 NBtSOFyld ¢KSNB |y yrfedisSQa yI (dzNT ¢
reported uncensoreatoncentrationvalues are maintained throughout the QC process and uploaded in
this format to the database.

Soil losson-ignition at 450°C

ALS Minerals O&RAOQE Soil LOI analyses of 1 g prepared (milled)ssutple

Method code OAGRAObSIs usedfor soillosson-ignition (LOI) analysesf prepared (milled/pulped) soil
samples. A weighed. g sample is combusted in a tared, pgnited cruciblein a temperaturecontrolled
Vecstaibenchtop muffle furnace at 48C for four hours. It is then cooled in a controlled (moistines)
atmosphere and reveighed. LOI is calculated as the proportionate mass difference before and after
combustion.

Soil pH by Cagslurry

ALS Minerals GBELEOQ7: Soil pH analyses of 5 g prepared (not milleehasuple

Method code OAELEOQ7 isised for soil pH analyses of preparedigaggregated and sieved? mm
fraction soil sample A weighed5 g sample is mixed with 12.5L of 0.01M Caghnd placed oma
reciprocal shakefor c. 5 minutes to form a slurryln the case of hygroscopic soils and salts or other
problematic matrices, a greater degree of dilution, standardized at 20 mkL, @& be appliedThe il
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suspension is allowed to settle for 1 hour. A pH electrode an@dutomated titrator (794 Basic Titrino
Titrando 905 or Xylem TitroLine 78Q@re used to measure the solution pH potentiometrically. The pH
meter is calibrated to a range of buffer calibration solutions.

Multi -element partial extract analyses of major, minor and trace elementsiBy followingaqua regia
digestion

ALS Minerals MS41L: Mudtiement ICRAES/MS) analyses of 1 g prepared (milled) -sample after
agua regia extraction

Method code MSA4llis used for multi-element sample analysis ammbmbinesa two-acid aqua regia
digestion of homogented soil sample followed by analisby ICPMS or ICPAES A sample aliquot
weighingc. 0.5g is mixed with 75%qua regia 3:1 HNQ:HC| digested in a graphite heating block and
made up to final volume of 12&l with dHO. This method is particularly well suited for samples with
high calcium content. For reactive samplsach as organigch soil,slow addition of acid mixture and/or
reduction of the nominal sample weigls required

Samplesubmission tothe laboratories

All samples were packed in numerical order into archive boxes for transport from the preparation facility
to the analytical laboratoryA total of3889samples includingQCSwere submitted to ALS Minerals Ltd.

for chemical analysis between October 2023 and February .282#nples were analysed acrd@
laboratory batches of. 200 samples per batgf22 batches for LObecause of repeat analyse3jable2).

Data for3889sample IDs by LOlene reported to GSby 20/05/2025. Data for3889 sample IDs by pH
were reported to GSI bg6/02/2025. Data for3889 sample IDs by ICPar were reported to Gl
24/06/2025.

Details of analytes and their analytical methods and reporting limits are providédhre3 (ICP) and
Table4 (pH, LOI). In the case of ICP analyses, some lower reporting limits were revised by the laboratory
during the analysis periodHoweverfor QA/QC purposes the reporting limisnployed at the beginning
of the analytical periodTable3) were applied for all analyses to ensure consistency across the block.

Table2 Laboratory work orders for soil analyses

Analysis ALS Work Order Reporting date Sample ID

From To
ICPar LR24026786 01/03/2024 630801A 631000A
ICPar LR24026916 01/03/2024 631001A 631200A
ICPar LR24049240 25/03/2024 631201A 631400A
ICPar LR24075017 18/09/2024 631401A 631600A
ICPar LR24078529 18/09/2024 631601A 631800A
ICPar LR24089953 13/05/2024 631801A 632000A
ICPar LR24131022 27/06/2024 632001A 632200A
ICPar LR24098902 16/05/2024 632201A 632300A
ICPar LR24183737 07/08/2024 632301A 632500A
ICPar LR24214134 23/10/2024 632501A 632700A
ICPar LR24214186 25/11/2024 632701A 632900A
ICPar LR24214224 04/11/2024 632901A 633100A
ICPar LR24214309 06/11/2024 633101A 633200A
ICPar LR24244816 12/12/2024 633201A 633400A
AES25 G10A001 17
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Analysis ALS Work Order Reporting date Sample ID

ICPar  |LR24244837
ICPar | R24298858
ICPar | R24298594
ICPar  |LR24341189
ICPar  |LR24341639
ICPar  |LR25004109
LOlI LR24026814
LOlI LR24026915
LOlI LR24049231
LOlI LR24075034
LOlI LR24078561
LOI LR24089935
LOI LR24130967
LOlI LR24099149
LOlI LR24183784
LOI LR24214137
LOlI LR24214188
LOlI LR24214255
LOI LR24214339
LOI LR24299606
LOI LR24244845
LOI LR24244839
LOI LR24299635
LOI LR24298929
LOI LR24298665
LOlI LR24341246
LOI LR24341654
LOI LR25004188
pH LR24026812
pH LR24026914
pH LR24049209
pH LR24075048
pH LR24078631
pH LR24089926
pH LR24131017
pH LR24099064
pH LR24183751
pH LR24214135
pH LR24214187
pH LR24214254
pH LR24214330
pH LR24244833
pH LR24244838
pH LR24298806
pH LR24298718
pH LR24341322
AES25 G10A001

04/11/2024
16/12/2024
19/11/2024
07/02/2025
12/03/2025
24/06/2025
13/02/2024
14/02/2024
12/03/2024
09/04/2024
16/04/2024
23/04/2024
28/05/2024
29/04/2024
14/08/2024
11/09/2024
10/06/2025
20/09/2024
20/09/2024
14/11/2024
30/09/2024
20/09/2024
14/11/2024
12/11/2024
07/11/2024
06/01/2025
10/01/2025
20/05/2025
22/03/2024
22/03/2024
22/03/2024
22/04/2024
22/04/2024
22/04/2024
08/08/2024
22/04/2024
31/10/2024
18/11/2024
31/10/2024
31/10/2024
18/11/2024
31/10/2024
31/10/2024
18/11/2024
18/11/2024
26/02/2025

From To

633401A 633600A
633601A 633800A
633801A 634000A
634001A 634200A
634201A 634400A
634401A 634700A
630801A 631000A
631001A 631200A
631201A 631400A
631401A 631600A
631601A 631800A
631801A 632000A
632001A 632200A
632201A 632300A
632301A 632500A
632501A 632700A
632701A 632900A
632901A 633100A
633101A 633200A
633191A 633191A
633201A 633400A
633401A 633600A
633565A 633565A
633601A 633800A
633801A 634000A
634001A 634200A
634201A 634400A
634401A 634700A
630801A 631000A
631001A 631200A
631201A 631400A
631401A 631600A
631601A 631800A
631801A 632000A
632001A 632200A
632201A 632300A
632301A 632500A
632501A 632700A
632701A 632900A
632901A 633100A
633101A 633200A
633201A 633400A
633401A 633600A
633601A 633800A
633801A 634000A
634001A 634200A
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Analysis ALS Work Order Reporting date Sample ID

From To
pH LR24341627 26/02/2025 634201A 634400A
pH LR25004134 26/02/2025 634401A 634700A
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Table3 Shallowtopsoil ICRr analytes, concentration units, methods, lower limits of detection and reporting (LLD/LRL), upper
reporting limits (URL), accreditation statuses.

Element Symbol Unit Lower reporting limit URL  Instrument Instrument  Accredited
(LRL, also LLD) method
Gold Au mg kg* 0.000002 25 ICRMS MS41EBLD  No
0.0002 25 ICRMS MEMS41L  Yes
Silver Ag mg kg 0.00001 100 ICRMS MS41EBLD  No
0.001 100 ICRMS MEMS41L  Yes
Aluminium Al weight % 0.0001 25 ICRMS MS41LBLD  No
0.01 25 ICRMS MEMS41L  Yes
Arsenic As mg kg' 0.0001 10000 ICRMS MS41EBLD  No
0.01 10000 ICRMS MEMS41L Yes
Boron B mg kgt 0.1 10000 ICRMS MS41LBLD  No
10 10000 ICRMS MEMS41L  Yes
Barium Ba mg kg 0.005 10000 ICRMS MS41LBLD  No
0.5 10000 ICRMS MEMS41L  Yes
Beryllium Be mg kg' 0.0001 1000 ICRMS MS41EBLD  No
0.01 1000 ICRMS MEMS41L Yes
Bismuth Bi mg kg' 0.000®5 10000 ICRMS MS41EBLD  No
0.0005 10000 ICRMS MEMS41L  Yes
Calcium Ca weight % 0.0001 25 ICRMS MS41LBLD  No
0.01 25 ICRMS MEMS41L  Yes
Cadmium Cd mg kg 0.00001 1000 ICRMS MS41EBLD  No
0.001 1000 ICRMS MEMS41L Yes
Cerium Ce mg kgt 0.00003 500 ICRMS MS41EBLD No
0.003 500 ICRMS MEMS41L  Yes
Cobalt Co mg kgt 0.00001 10000 ICRMS MS41EBLD  No
0.001 10000 ICRMS MEMS41L  Yes
Chromium Cr mg kg' 0.0001 10000 ICRMS MS41EBLD  No
0.01 10000 ICRMS MEMS41L  Yes
AES25 G10A001 20
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Element Symbol Unit Lower reporting limit URL  Instrument Instrument  Accredited
(LRL, also LLD) method
Caesium Cs mg kg 0.00005 500 ICRMS MS41LBLD  No
0.005 500 ICRMS MEMS41L  Yes
Copper Cu mg kgt 0.0001 10000 ICRMS MS41EBLD  No
0.01 10000 ICRMS MEMS41L  Yes
Iron Fe weight % 0.00001 50 ICRMS MS41EBLD  No
0.001 50 ICRMS MEMS41L  Yes
Gallium Ga mg kg 0.00004 10000 ICRMS MS41LBLD  No
0.004 10000 ICRMS MEMS41L  Yes
Germanium Ge mg kg 0.00005 500 ICRMS MS41LBLD  No
0.005 500 ICRMS MEMS41L  Yes
Hafnium Hf mg kg 0.00002 500 ICRMS MS41EBLD  No
0.002 500 ICRMS MEMS41L Yes
Mercury Hg mg kgt 0.00004 10000 ICRMS MS41EBLD No
0.004 10000 ICRMS MEMS41L  Yes
Indium In mg kg 0.00005 500 ICRMS MS41EBLD  No
0.005 500 ICRMS MEMS41L  Yes
Potassium K weight % 0.0001 10 ICRMS MS41EBLD  No
0.01 10 ICRMS MEMS41L Yes
Lanthanum La mg kgt 0.00002 10000 ICRMS MS41EBLD No
0.002 10000 ICRMS MEMS41L  Yes
Lithium Li mg kg 0.001 10000 ICRMS MS41EBLD  No
0.1 10000 ICRMS MEMS41L  Yes
Magnesium Mg weight % 0.0001 25 ICRMS MS41EBLD  No
0.01 25 ICRMS MEMS41L Yes
Manganese Mn mg kgt 0.001 50000 ICRMS MS41EBLD No
0.1 50000 ICRMS MEMS41L  Yes
Molybdenum Mo mg kg' 0.0001 10000 ICRMS MS41EBLD  No
AES25 G10A001 21

AURUM



Element Symbol Unit Lower reporting limit URL  Instrument Instrument  Accredited
(LRL, also LLD) method
0.01 10000 ICRMS MEMS41L  Yes
Sodium Na weight % 0.00001 10 ICRMS MS41LBLD  No
0.001 10 ICRMS MEMS41L  Yes
Niobium Nb mg kg' 0.00002 500 ICRMS MS41EBLD  No
0.002 500 ICRMS MEMS41L  Yes
Nickel Ni mg kg 0.0004 10000 ICRMS MS41EBLD  No
0.04 10000 ICRMS MEMS41L  Yes
Phosphorus P weight % 0.00001 1 ICRMS MS41LBLD  No
0.001 1 ICRMS MEMS41L  Yes
Lead Pb mg kg 0.00005 10000 ICRMS MS41LBLD  No
0.005 10000 ICRMS MEMS41L  Yes
Palladium Pd mg kg 0.00001 25 ICRMS MS41EBLD  No
0.001 25 ICRMS MEMS41L Yes
Platinum Pt mg kg 0.00002 25 ICRMS MS41EBLD  No
0.002 25 ICRMS MEMS41L  Yes
Rubidium Rb mg kg 0.00005 10000 ICRMS MS41EBLD  No
0.005 10000 ICRMS MEMS41L  Yes
Rhenium Re mg kg 0.000®m2 50 ICRMS MS41EBLD  No
0.0002 50 ICRMS MEMS41L Yes
Sulphur S weight % 0.0001 10 ICRMS MS41EBLD  No
0.01 10 ICRMS MEMS41L  Yes
Antimony Sb mg kg 0.00005 10000 ICRMS MS41EBLD  No
0.005 10000 ICRMS MEMS41L  Yes
Scandium Sc mg kgt 0.00005 10000 ICRMS MS41LBLD No
0.005 10000 ICRMS MEMS41L  Yes
Selenium Se mg kg' 0.00003 1000 ICRMS MS41EBLD  No
0.003 1000 ICRMS MEMS41L  Yes
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Element Symbol Unit Lower reporting limit URL  Instrument Instrument  Accredited
(LRL, also LLD) method
Tin Sn mg kg 0.0001 500 ICRMS MS41LBLD  No
0.01 500 ICRMS MEMS41L  Yes
Strontium Sr mg kg 0.0001 10000 ICRMS MS41LBLD  No
0.01 10000 ICRMS MEMS41L  Yes
Tantalum Ta mg kg 0.00005 500 ICRMS MS41EBLD  No
0.005 500 ICRMS MEMS41L  Yes
Tdlurium Te mg kg 0.00M3 500 ICRMS MS41LBLD  No
0.003 500 ICRMS MEMS41L  Yes
Thorium Th mg kg 0.00002 10000 ICRMS MS41LBLD  No
0.002 10000 ICRMS MEMS41L  Yes
Titanium Ti weight % 0.00001 10 ICRMS MS41LBLD No
0.001 10 ICRMS MEMS41L Yes
Thallium Tl mg kg 0.000aL 10000 ICRMS MS41EBLD  No
0.001 10000 ICRMS MEMS41L  Yes
Uranium U mg kg 0.00005 10000 ICRMS MS41EBLD  No
0.005 10000 ICRMS MEMS41L  Yes
Vanadium Y, mg kgt 0.001 10000 ICRMS MS41EBLD No
0.1 10000 ICRMS MEMS41L Yes
Tungsten w mg kgt 0.00001 10000 ICRMS MS41EBLD No
0.001 10000 ICRMS MEMS41L  Yes
Yttrium Y mg kg 0.00003 500 ICRMS MS41EBLD  No
0.003 500 ICRMS MEMS41L  Yes
Zinc Zn mg kgt 0.001 10000 ICRMS MS41LBLD No
0.1 10000 ICRMS MEMS41L Yes
Zirconium Zr mg kgt 0.0001 500 ICRMS MS41LBLD No
0.01 500 ICRMS MEMS41L  Yes
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Table 4 Shallowtopsoil pH (CaG) and LOI(450°C)analytes, concentration units, methods, lower limits of detection and
reporting (LLD/LRL), upper reporting limits (URL), accreditation statuses.

Analyte Unit Lower reporting limit (LRL, also LLD)  URL Instrument Accredited
SoilpH pHunit 0.1 pH meter/ CaCislurry No
Soil LOI % 0.01 Losson-ignition at 450°C Yes
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Figure 1 Graphic of the periodic table, witHCRar element analytes forshallow topsoil samples shown in black text, Soil pH (G@ind LOI (at 450°C) in green text. Adapted after
http://www.sciencegeek.net/tables/PToE_basic.pdf
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Quality ontrol samples

The main types of quality control samples (Q&8ployed for Tellus soil geochemistse:

i. Duplicate a sample collected from the same sample sitgpically 20 m away fronthe original
sampling locationlt is used to assess the variability of the sampling process.

i. Replicate created in the laboratory Y dividing aDuplicatesample into two identical partaising a
recognzed subsampling methid (e.g.riffle splitting). Replicates are ged to assess analytical or
laboratory errors.

iii. Reference materiala sample prepared and analysed previousiystated methodswith statistical
validation provided throughrepeated testing, to achieve accepted results used as a reference.
Reference materials aresad to assess precision and accuracy of analysis. Ideally the reference
material used should match the nature, sample type and matrix of the regular sarhplag
analysed.

iv. Blank a sample used to investigate risk of contaminatibom the handling, treatment and/or
analysis of samplesFor Tellus soil analysislabks areused by the laboratory for analytical quality
control.

Randomzation of sample identities

The field QC and analytical data quality checks are based upemamiemiation of sample identitiegPlant,
1973. This serves severpgurposeson alargescalesurvey. In any measurement process, thevidl be a
degree of both random error and systematic bias. Randation of the sampleidentities ensures that the
errors are spread out evenly across all samples asda consequence, acras® survey area. Any errors
that are dependent on a particular portion of time or processes within a laboratorynitigated by
spreading out the effects. In particular, very commonly there is skwalytical drift by analytical
instruments.Where geographically contiguoug.e. not randonied) sampls are also analysed in the same
sequence, any drifinay bemaskedby natural geochemical variaticand difficult to identify. If analytical
drift occurs during analysis of samples that exhildt natural increase or decrease in abundance of
measurandsit could result in artificial amplification or suppression of true measurands abundances.
Therefore, norrandomied samples can lead to false geochemical spatial patterns.

Randomiation of sample identities allows the geochemist to check for quality concerns such aswearif

high values(be they a memory effect or contamination) from one sample to another and to refine any data
conditioning actionsonly to those samples with identifiable quality issues rather than across the board.
Finding clues of sample misidentification is only possible if there is a number of placeholder QCS where an
expected limited range of result(s) can be used to establish whether or not there is any evidence of samples
being misidentified at the preparatory and/or laboratory analyses stages. the GOA samples,no
incidences osample or data swaps were identified during sample checks following receipt of data from the
analytical laboratory.

A chart for each analyte of laleported data is made to assure that the range of concentration values for

the measurands are randomly distributed across the sample ID range. These data are also assessed with
logio transformation. Each analyte has been assessed alongside the control charts to identHyaicter
changes that might lead to boundary effects on the combined spatial datBsgticate and replicate pairs

are alsoexamined against each oth#rrough x/y plots stacked box residugllots and mean percent relative
difference plotgo identify any significant deviations.
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Analysis of VariancANOVA using duplicate and
replicate QCS data

Collection and preparation of duplicateandreplicates

In each field batch of one hundred sample numbéns) pairs of field duplicate samples.¢. two samples
collected from the same site) were collected: duplicate $&iB and GD. A field duplicate consists of a
second complete composite sample, collecteith a central pointa small distancec( 21 m) from the
original sampling poin{Figure2). Thus,no two samplesf a duplicate pai@are strictly a duplicate of one
another but are separated bya very shortdistance on what is considered the same site. There will
necessarily besome compositionalvariancebetween the duplicatesamples,and thiswill depend onsoil
type, geology and other factors, including anthropogenic influences.

® Auger hole
) 20m -
@ ® O---------- ®
A 1 | ]
1 ]
1 ]
£ o 4 ® '
< ' '
" '
v @ ® 0------=-=-=-- -+
<>
1 m offset

Figure2 Diagrammatic plan for collection of a fivaugerhole composite soil sample and a fielduplicate sample (indicated by
dashed line pictogram).

For each ofthe samples denoted DUPA, DUPB, DWRE&DUPD, each sample was riffle split in half to
produce two subsamples, one retaining the original DUP label (i.e. DUPA, DUPB,aBdUBOPD), the
second labelled aa replicatesample denoted SSA, SSB, a8€SSD

The relationshipbetween duplicate and replicate samplds displayed diagrammatically Figure3. The
guartets of samples fronthe field duplicate sample siteareused to statistically evaluate the data variability
(i) between sample sitesii) betweensamples on the same sitand (i) within individualsamples.

The locations ofluplicate sample sites aiguite randomly distributed across the survey area. Duplicate and
replicatesamples wereeachassigned a unique sample dbd were thusot identifiedas control samplet
the analyticallaboratoly.

Note that for each duplicate pair in a field batch, by convention analytical data for CAWHAUR are
NELR2NISR a GKS ay2NXIfé& alFYLES RFEGIE F2NJ GKS NBaLl

Duplicate and replicate analyses

The geochemical (spatial) and technical (sampling plus analytical) variance in the chemical results can be
examined using duplicate and replicate sampling. A duplicate sample is a sample that is collected from the
same sampling site as an original sample. A replicate is an original sample subdivided prior to receipt by the
laboratory. A duplicate sample will therefore indicate sampling variability within a singlevegecas a
replicate will indicate the variability of the laboratopyeparation andanalyss. In practice, replicate samples

are the subsamples creatdcbm a duplicate sample. The laboratory may analgsg sample in replicate as
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part of their own QA/QCL, YR Yl & I 6St (i ks&dh samplesishaldidf be Odnfissd ¢ =
with Tellus duplicate and replicate samples

The use of duplicates and replicates quality controlof data generated for large systematic geochemical
surveysis a welestablished approacfJohnsonret al. 2008 Ramseyet al. 1992. This procedure allows for
understanding of sample data repeatability and the types and sources of variability in the analytical chemical
data. A fully nested analysis of variance of the duplicate and replicate samples data is used to quantify the
systematic and random uncertainties caused by the sample collection, preparation/handling and sample
analytical procedures.

. Unique
Geochemicabr SanplEite Unique

betweensite Unique sample site
variance sample site

Samplingor
betweensample
variance

Analyticalor
within-sample
variance

Quartet of 4 analyses for 1 unique sample s

Figure3 Diagram to show the relationship between field duplicat&s & 5 | and réplicated & { darbples, used to apportion data
variance.

Evaluating the duplicateeplicate control samples data is undertaken in three ways:

1 Compilation of the data into the quartets andspectingconditionally formatteddata to flag any
large variations between duplicate and replicate pairs that may refezobneous results. For
example, these might be due to sample misidentificativtean paired relative difference (MPRD)
values are also calculated for each DDWPP and DUBSpair, providing a numerical estimate of
variation for each element within eaduplicatesite and within each duplicate sample, respectively.

Data analysis using charts to visemlihe data and to investigat@nomalous data

Undertaking a hierarchical fully nested analysis of variance (&fmweclair, 198B8to quantify the
proportions of data attributable to betweenite, betweersample and withirsample variance.
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For eachanalyte the raw results(not modified or censoredare charted in a number of ways for two sets of
paired values: (i) duplicatduplicate (DUPDUP) and (ii) duplicateeplicate (DUFSS). Each is inspected to
identify samples that do not exhibit a close equality and to follow up ompses where a sample
misidentification is suspected.

A total of 312 samples of duplicatesreplicates from78 uniqgue sample sites (quartets of datagross the
survey area are available to assess in this Way. elements where the betweesample ¢r within-site)
variability is high, usuallywing tolocal inhomogeneity, the duplicatduplicate (DURDUP) relationships will
show a greater scatter away from the 1:1 equality line rejplicatesthat are not homogeneous thethere
will be agreater scattein duplicatereplicate(DURSS) relationships.

Review of conditionallyformatted and MPRDdata for DuplicateReplicate quartets

Data for DuplicatdReplicate quartets are conditionally formattéd flag quartet values that are greater or

less thanone standard deviation of the mean of that quartet. This allows an assessment of variation within
guartets using measured concentrations, rather thatative percentage variations, which can be very
large at low concentrations owing to analytical uncertainty. Sample misidentifications are normally readily
identified using this approach since significaattsolute variation in concentrationswill generally be
observed across the whole range of elements in the sample, rather than randomly among a limited number
of elements as is typical of most sampl€kis approach also helps to flag potentially poor individual element
analyses However, rispection of conditionally formatted data for each of th8 DURSSquartets did not
identify any systematic data errors that could be attributed to sample misidentificatiosystematic
analytical error.

MPRD%values are calculated for each DDBRP and DUREP paiand are an expression of the percentage
variation from the mean of the pairFor example, for theDUPA¢ DUPBpair, the equation is (DUPA

DUPHB/ (mean DUPADUPB*100). The withinsample (DUSS MPRD % calculationor GLOA reveal
consistently larggositive and negativealues forsome elements, for many or even most of the paks,
Ag,B,Ge,Hf Hg, InNa,Pd,Pt, Re, Sn, Taeg'ind W.The withinsample variatiorarises fromthe splitting of

the original duplicate sample to form the replicate and the subsequent analysis of both. Elements such as
Au, Na, Sn and W are prone to nugget effects and/or potentially incomplete digestion of host minerals in
agua regia leading to potentially significant variation in measured concentrations between pairs. Elements
such asAu, AgGe,Hg, In, Pt, Re and Ta are present in very low concentrations so that analytical uncertainty
can give rise to significant variation in measured concentration between samples inRERJPair.

There are numerous elements that have relativielsge betweensample (DUBUP) MPRD % values tor
considerable number ddites: Au, AgAs,B,Bi,Ca, CdGe, HfHg, In, KLi,Mn, Mo, Na, Nb, P, PPd,Pt, Re,
Sb,Se,Sn, Sr, Tale,W, Zr.Asis the case fortte withinrsample MPRD %, for some elements the relatively
large within-site MPRD reflects very low measured element concentrations and accompanying analytical
uncertainty. For others, however, the data suggest significant degree of compositional vairiagimitwithin
someindividual sitesAs,Ca, Mn, Pland Sr.

DuplicateReplicate data analysis using charts

For eachanalyte the raw results(not modified or censoredare charted in a number of ways for two sets of
paired values: (i) duplicatéuplicate (DUDUP) and (ii) duplicateeplicate (DURSS)Charts includ€i) DUR
DUP and DUBS XY plots, faceted both by laboratory batch and field batch nur(iberesidual values
(differencein concentration ofDUP and corresponding DUP or SS samapls) faceted by laboratory and
field batch numbers, and (iii) plots of MPRD % (IDWAP and DUBS) Eachchartis inspected to identify
samples that do not exhibit a close equality and to follow up onmas where a sample misidentification is
suspectedFor elements where the betweesample ¢r within-site) variability is high, usualbwing tolocal
inhomogeneity, the duplicateluplicate (DUFDUP) relationships will show a greater scatter away from the
1:1 equaliy line. Inreplicatesthat are not homogeneouthere will be agreater scatteiin duplicatereplicate
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(DURSS) relationshipghe chartsare a visual expression of the tabulated conditionally formatted data and
MPRD % datall are available to download fromww.gsi.ie/tellus

Analysis of variance (ANOVA)

Analysis of variance (ANOVA) is a statistical test applied to assess the representativity of geochemical results.
Nested (hierarchical) ANOVA analysis is carried out on duplicate and replicate samples and quantifies the
variability of withirg and betweemsample sites data. For applications to geochemical mapping, it is a
requirement that the variance between sample sites is greater than the variance associated with the
sampling and handling/analytical processes. The recommended vanianten limits are 80% for between

site, 16% for between saple, and 4% for within samp(@ohnson, 2002

If there is any doubt about the sampling and subsampling methodologies fmtiogyed then ANOVA should

not be applied. If any individual duplicate or replicate sample is suspected to be misidentified as part of a
guartet, that quartet of results is best excluded. The ANOVA assessment is done without any concern for the
site or geological characteristics. There is reliance on the random and even distribution of duplicate sample
sites across the areand over the period of sampling and tme random assignment cfample collectorso
duplicate sites

ANOVA assumes a normal distributitnat geochemical data rarely display. A transformation assists in this
requirement but the effects of extreme outliers, poinodal or non(logig) normal distributions will be
apparent in the ANOVA test results. It is recommended that the sample data are examined by cumulative
frequency and other charts for exploratory data analysis (EDA) in order to estedtib@ I NA I 6 f SQa ai
behaviour and to assess the ANOVA resalthe context ofS I OK @ [daNaAdistabtidrD &

For eachvariable apart from pHthe data are log transformed §incemany geochemical datasets are {og
normally distributed) and therefore it is a requirement that there are no zero or negative concentration
values. Censored data distorts the ANOVA analysis and so any control quartet containing censoiiesl data (
below detection data substituted by a constant value) wasused in the analysig\ny incomplete quartet
cannot be usegfor example if one of the four duplicate oreplicateresultsis missing or not determined,

the quartet is excluded.Since pH values are already in ilofprm, they are excluded from the lag
transformation and ANOVA analysis is carried out on the origiddata.

Most variableshave data above thelL LD for ach of the78 duplicatereplicatequartets (Table5). Exceptions
were Au (data available for2 quartets), B §0 quartets), Pt $3 quartets), Re®9 quartets) Ta(57 quartets)
and Te (77 quartets)n the case of Pd, ANOVA analysis could not be compléfbdre the withinsample
variance is >84, the results are highlighted pale orangeid (Au) boron (B)germanium (Ge)indium (In),
platinum (Pt) rhenium (Rejpndtantalum (Ta)Elements for which the betweesite (geochemical) variance
falls below 80 % includgold (Au)boron (B) platinum (Ptlandtantalum (Ta).

ANOVA approach and results

The ANOVA test results based on all available duplicate site datsefeurvey areare presented ifmable5
and graphically iChartl.

Only four out of the 54 analytesreported for ANOVAN the survey area datasdtave the proportion of
variance that can be attributed to betweesite variance below 80 %, indicating that the data are generally
suitable forregionalmapping. Betweersample variance, as measured by the difference between duplicate
samples on the same site, is less than 16 % for elesmaeptPt The withinsample variance, as measured
by the difference between duplicate antbrrespondingreplicate samples, is above 4 % fbout of 54
analytes,indicating a degree of sample heterogeneity. Thasalytes includeslements thatexhibit nugget
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effects (e.g. Au)and/or are prone to significantanalytical variability owing tdheir generallyvery low
concentratiors Au, B, Ge, I'Pt,Re, Ta).

Table5 ANOVA results for all duplicate sithallowtopsoil data.

Sorted by descending betwesesite variance component. Where the within sample variance is >4%, the results are highlighted pale
orange.

Variance component (100% sum)

Variable  Method Between site (%) Between sample (%) Within sample (%) n quartets
La ICPar 99.44 0.44 0.12 78
Ce ICPar 99.40 0.45 0.15 78
RDb ICPar 99.20 0.56 0.24 78
Tl ICPar 99.16 0.61 0.23 78
Cd ICPar 990.14 0.77 0.09 78
Cs ICPar 99.12 0.64 0.24 78
Y ICPar 99.12 0.79 0.09 78
Ba ICPar 98.70 1.12 0.18 78
Mn ICPar 98.63 1.33 0.04 78
Sr ICPar 98.55 1.28 0.17 78
Al ICPar 98.54 1.37 0.09 78
Ga ICPar 98.54 1.21 0.25 78
Zn ICPar 98.40 1.41 0.19 78
Be ICPar 98.38 1.55 0.07 78
Li ICPar 98.37 1.32 0.30 78
Nb ICPar 98.21 1.35 0.44 78
Zr ICPar 98.13 151 0.36 78
Co ICPar 98.08 181 0.11 78
Cu ICPar 97.90 1.82 0.28 78
LOl [ hL i 97.87 1.99 0.14 78
Ni ICPar 97.76 2.11 0.13 78
Ca ICPar 97.76 2.19 0.05 78
Mo ICPar 97.67 2.16 0.17 78
Sc ICPar 97.63 1.44 0.92 78
\% ICPar 97.52 2.35 0.13 78
Th ICPar 97.37 1.87 0.76 78
Cr ICPar 97.23 2.44 0.33 78
S ICPar 97.17 2.63 0.19 78
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Variance component (100% sum)

Variable  Method Between site (%) Between sample (%) Within sample (%) n quartets
P ICPar 97.13 2.77 0.10 78
Hf ICPar 97.11 2.18 0.71 78
Ag ICPar 96.88 2.40 0.72 78
Mg ICPar 96.85 3.05 0.10 78
Pb ICPar 96.81 2.81 0.38 78
Na ICPar 96.37 1.88 1.75 78
U ICPar 96.15 3.73 0.12 78
K ICPar 96.09 2.77 1.13 78
pH pH CaGl 95.81 3.31 0.88 78
Fe ICPar 95.70 4.26 0.04 78
As ICPar 95.35 4.45 0.20 78
Se ICPar 95.19 3.69 1.12 78
Sb ICPar 94.61 4.06 1.32 78
w ICPar 94.26 4.13 161 78
Bi ICPar 93.41 6.23 0.35 78
Ti ICPar 93.31 4.35 2.35 78
Te ICPar 92.77 5.69 1.54 77
Hg ICPar 91.34 6.09 2.56 78
Sn ICPar 88.95 7.46 3.59 78
In ICPar 86.13 9.41 4.46 78
Re ICPar 84.20 7.29 8.52 69
Ge ICPar 82.70 12.33 4.97 78
B ICPar 75.60 8.68 15.72 60
Ta ICPar 72.13 8.48 19.39 57
Au ICPar 69.74 9.60 20.66 72
Pt ICPar 45.73 19.61 34.66 53
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. Between site (%) . Between sample (%) . Within sample (%)

La (ICPar) A
Ce (ICPar) -
Rb (ICPar) |
TI(ICPar) -
Cd (ICPar) A
Cs (ICPar) -
Y (ICPar) A
Ba (ICPar) -
Mn (ICPar) -
Sr (ICPar) -
Al (ICPar) -
Ga (ICPar) |
Zn (ICPar) -
Be (ICPar) -
Li (ICPar) -
Nb (ICPar) A
Zr (ICPar) -
Co (ICPar) -
Cu (ICPar) -

LOI -
Ni (ICPar) -
Ca (ICPar) -
Mo (ICPar) -
Sc (ICPar) -
V (ICPar) +
Th (ICPar) -
ICPar) -
S (ICPar) -
P (ICPar) -
Hf (ICPar) -
Ag (ICPar) -
Mg (ICPar) -
Pb (ICPar) -
Na (ICPar) -
U (ICPar) -
K (ICPar) -

Fe (ICPar) A
As (ICPar) -
Se (ICPar) -
Sb (ICPar) -
W (ICPar) -
Bi (ICPar) |
Ti (ICPar) A
Te (ICPar) -
Hg (ICPar) -
Sn (ICPar) -
In (ICPar) A
Re (ICPar) -
Ge (ICPar) |
B (ICPar) -
Ta (ICPar) -
Au (ICPar) -
Pt (ICPar) +

Variable
Q

o
N
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o
~J
(&)1

1

o
o

Variance (%)

Chart1 Stacked bar chart to display ANOVA results for all duplicate shallowtopsoil data.
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Reference materialdata

Reference materialRMs)are a critical aspect of grchemical dataquality assurance program. They are
used to measure and monitothe accuacy and repeatabilityof analftical resultswithin the same
programme of works and the reproducibility of results compared to another prograniime selection
of suitableRMs isbased on(i) identifying the bestmatch betweenthe matrix of thesample mediaand
the matrix of the referencamaterial, (ii) the range of analytes the RM, (iii) the concentration ranges
expected to be encountered in the regular sammesl (iv) the availability and cost of the materials

RMs comprise primary or certified reference materials (CRMs), purchased from suppliers with an
accompanying certificate of elemental analys&asd secondary reference materials (SRMs) produced and
used by the geochemical mapping programmé are submitted blindly to the laboratory in order to
assess the results without bias. In addition to these control samples, the laboratory has used dskoyin

K 2 dz&efeétion of blank samplmaterial and CRMsTogether the RMsare a critical tool to evaluate

data quality,not only for a given dataset, but also tie together multple datasets that may span years

or decades andnore than oneanalytical facily.

Goncentrationdatafor all RMsare presented ilppendixA 6RMs dataQCS charts
Laboratoryin-house RMs

The RMs used and reported by the laboratories for each analytical method are ddialted (Table6
andTable7).

Table6 In-houseCRMs used for multelement ICRr analyses

CRM name CRM Description
Manufacturer

MRGeo08 ORE Research & Blend of copper, zinc, nickel, molybdenum and lead concentrate mixed
Exploration granite, Australia.

OREAS 45f ORE Research & Blend of mineralied lateritic soil, barren lateritic soil and minor additions
Exploration gold and nickel oresAustralia.

OREAS86 ORE Research & Glacial, basal till collected in Quebec, Canada
Exploration

OREAS#A ORE Research & Glacial, basal till collected in Quebec, Canadth minor additions of
Exploration various ores (PGE, REE, Li) and base metal concentrates

OREASZ ORE Research & Lowgradecopperore prepared from material from the CSA minéNiew
Exploration South Wales, Australia.

Table7 In-house CRMs used for soil LOI analyses

CRM name CRM Description
Manufacturer

GIOP 122 Geostats Pty Ltd  Pulp iron ore.

GIOP 123 Geostats Pty Ltd  Pulp iron ore.

GIOP 124 Geostats Pty Ltd Pulp iron ore.
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Randomgeed andblind-to-laboratory RMs

A range ofreference materials (RMs) as used, comprising CRMs and SRMs submitted blind to the
analyst(Table8 and Table9, respectively in a randomzed order amongst other QCS and regular site
samples

Certified reference materials (CRMSs)

Table8 Blind CRMs used fdCRar multi-element analyses.

CRM CRM Description

name Manufacturer

STSH CCRMP Stream sediment from Lavant Creek, Ontario, Canada.

STSEB CCRMP Stream sediment mixture from Hirok Stream, British Columbia, and Lavant Cre
Ontario, Canada.

TILL-1 CCRMP Soil sample collected near Joe Lake km northwest of Lanark, Ontario, Canada.

TILL-2  CCRMP ¢CAff arYLIES O2ftt SOGSR ySINI {OAaarzy

TILL-3  CCRMP {2Af alYLXS 02ttSOGSR ySINJI hQ. NASy

Seconday reference materials (SRMs)

A number of project SRMs have bedggveloped from soil and stream sedimardllectedon the island of

Ireland (Table9). Bulk soil samples CARLST, CNLST, LDOWN, LGRAN, LMGPSH, MONPB, ORS, WWLP/
and WXSERP were collected in 2015 as part of a joirBGSlinitiative. YELCL1 is a bulk stream sediment
sample collected by GSI in 2017. APT, AST, SPT and SST are soil samples derived from several thousand
individual Tellus site samples that were initially prepared by BGS and then discarded owing to cellection
related QC failures. They were subsequently repurposed by BGS as SRMs for the Tellus project. The
original 2 mm and milled A and S samples were sorted by visual inspection into silty (or ‘mdtgrahd

peaty (or organigich) fractions, combined and then homogenized. These RMs are used QA pH

and LOI analyses.

Table9 Blind SRMs used fdCRar multi-element, LOI and ptdnalyses

SRM Locationco- Material Primary Stream Description Stream
name ordinates(ITM) type land uses order drainage type
CARLST 72293E807165N  Topsoill Potato crop Silty soilderived

field (BDC1) from Lr Palaeozoic

sandstone and
shaletill, overlying
Carboniferous

limestone
CNLST 63877EB8L7HON  Topsoil Grass Silty soil derived
moor/rough from alluvial
grazing deposit overlying
(ACO00) Carboniferous
shale and
limestone
LDOWN  68912%E 798798\  Topsoil Arable land Silty soilderived
(BDOO) from Lr Palaeozoic

sandstone and
shaletill, overlying
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SRM Locationco- Material Primary Stream Description Stream
name ordinates(ITM) type land uses order drainage type
Silurian greywacke
LGRAN  697129E695189N  Topsoil Pasture Sandy soitlerived
(BABO) and from granitetill,
agricultural overlyingquartz
grassland diorite
(BA0O)
LMGPSH 603645E827212N  Topsoll Pasture Silty soilderived
with goats from Namurian
(BABO). sandstone and
Large open shaletill, overlying
field Lower
surrounded Carboniferous
by bog land. shale and
sandstone
MONPB  68723E824492N  Topsoil Long Silty clay soll
grassed derived from Lr
fallow field Palaeozoic
with no sandstone and
livestock shaletill, overlying
present or Silurian black shale
any
evidence of
(ACO00)
ORS 582724E600936N  Topsoail Agricultural Silty soilderived
grassland from Devonian
(BAOO). sandstone (ORS)
Teagasc till, overlying
Moorpark Carboniferous
agricultural Waulsortian
research limestone
grassland,
field 38C
WWLPAL 696954E708922N  Topsoil Ploughed Till derived from Lr
field. Arable Palaeozoic
land (BD0OO) sandstone and
shale overlying
granite
WXSERP 706259E666211N  Topsoil Grass Silty clay topsoil
moor/rough overlying
grazing serpentinite and
(ACO00) Ordovician slate
and phyllite
YELC1 533754E809611N  Stream Grass Yellow Stream sediment ~ Small stream
sediment moor/rough River. 2¢  overlying <3 m wide
<150 pm grazing order. equigranular
(ACO00) to granodiorite
east with no
livestock
present.
Coniferous
woodlandg
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SRM Locationco- Material Primary Stream Description Stream

name ordinates(ITM) type land uses order drainage type
established
(AEBB) to
the west of
site and
deciduous
woodlandg
established
(AEAB)
along
stream bank

APT n/a Topsoil Diverse land Peaty soil, mainly
uses in overlying Lr
North Carboniferous
Midlands limestone and
region clastic rocks

AST n/a Topsoil Diverse land Silty soil, mainly
uses in overlying Lr
North Carboniferous
Midlands limestone and
region clastic rocks

SPT n/a Topsoil Diverse land Peaty soil, mainly
uses in overlying Lr
North Carboniferous
Midlands limestone and
region clastic rocks

SST n/a Topsoll Diverse land Silty soil, mainly
uses in overlying Lr
North Carboniferous
Midlands limestone and
region clastic rocks

Assessment of RMs data

Data are monitored by statistically sumnemg and charting data batches.

All RMs data are charted @nalyte concentration (y axis) against the sample ID (x.ais3ample IDs

are expected to be analysed in numerical order. Data are compiled for each RM and statistically
summarked to assess the proportions of ddtalowthe detection limits and the absolute values relative

to the reference values. The certificate reference values are given priority but a series of information
values in the literature are also used for elements where no certified or information reference values is
supplied by the manufacturer. These RM data emasidered in the context dhe concentration range
displayed by thesample data.

All datawith the exception of LOkere reported with date and time stamps for each sample ID. Control
charts were plotted for each analyte and thenplifiedWestgard rules for datquality (Westgard, 1981)
are followed(only 13sand 2sviolations are monitored)Cantrol charts are used to asses$s particular

drift in the analytical instrumentpoor analytical performancanistaken IDgr inter-batch differences
that might lead to the need to condition or level data when merging discrete batches of data.
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A welthomogenked reference material would be expected to display a normal distribution of results
around an accepted reference value, for each determindralverify this assumption, a histogram of all
resultsis plotted for each RMto evaluate the spread odinalytical dataMoreover, the control charts
displaywarninglimits. In a statistically normal dataseapproximately5% of samples will fatiutside of

the warning limitsand, therefore, results outside of these limits are expected and acceptable. If two
consecutivepoints fall outside, the data are usually deemed to have failed this quality check. All SRMs
are assumed to bsomewhatless homogenous than CRMs. The magnitude of any fasuassessed

here in the context of the overall analysis fargivenanalyte and the element response across all
available RMs is used where possible when assessiatherthere is a problematic tranche of results.

All data reported as leshan (@ )&@ KS [ [ 5 I NB[ @il &reiessBridally disregarded

Control charts

Shewhartstyle control chart{Shewhart, 193)Lhave been created for all blinahd laboratory ishouse
RM data where date and time stamp data are availa#iependix A) The QO soil samples were
collected in39 completefield batches, giving a total df56 blind RMs, since each field batch allows for
four RM insertionsFor ICPar analysesigsewere split betweens2 CRMsamples and104 SRMsamples;
for pH only SRMs were usethe Tellus RMsitilized for the QC programmier ICPar analysdaclude
five individualCRMs and@individualSRMsTable8 and Table9). For pH analyse456 SRM analyse89
eachof four individual SRMsvere completed for GOA.

Certified reference materials are also inserted at regular intervals into analytical batches by the
laboratory {Table6). These irfhouse CRMs may thus provide an additional check on data quality albeit it
is important to note that these analyses amt blind to the analyst. Therefore caution must be
exercised in considering the results. Nevertheless, as is clear from the revielwafsa RM data below,

the reported results for the #house material do not appear to display better quality than those for blind
RMs submitted by Tellus. Indeed, at face value the results appear to be of poorer quality. However, a
significant reason for this is likely to be the much larger number of analyses of individwmalda CRMs
compared to blind RMs. ALS reported a total2@7 ICParunique analyses of ihouse CRMg71 of
MRGe08,70 of OREAS 4G3 of OREA87, 3 of OREAS 4%ind 69 of OREAS922) f@&10A analytical
batches.Most of the failures and warnings noted on control charts in respect -bbiuse RMs are for
those that have been analysed most frequentig would be expected where failures and warnings are
for the most part random. The number of failures or warnings observed for MRGeo8 was 276, for
OREASA46 222, for OREAS47 116, for OREAS922 286 and for OREAS45f 147.

In addition to CRMs for ICPar analyses, the laboratory also repo@édnalysefor 270in-house CRMs

Using theggQC package R, the control charts are based on the data mean moving range (mR) value
rather than just the mean and standard deviations of the whole data population. The mean moving
range (WY S | y)dsybasedorabsolute difference between sequential pairwise measuremeni.

one data point and its predecessor in the sequence. The upper and lower control limits are each three
times the sequential deviation defined asean(mR)1.128 above and below the process mean, and that
window accounts for 99.7% of data in a normally distributed data population. The sequential deviation is
accounting forthe sequential nature of the data points and control limits are less biased by systematic
processes offsets. Therefore, these control chéitgive a clearer picture of random error and (ii) allow

for detection of systematic (assignable cause) variation which is sought to be identified.

Anormaldatadistribution is not required in the calculation of control limits and thesetrol charts are
robust for norhomogenous samples. Infrequent, co# exceedances of thapper and lower control
limits (process mean + 3 sequentadviations dark blue horizontal linesn control char} aretermed
failures but arestatistically acceptableéExceedancesf the warninglimits (process mean 2 sequential
deviations medium blue horizontal linespre more common One exceedance constitutes a warning,
while two or more consecutive data pointgihg outside a limit constitute a failureThe lightest blue
horizontal lines on the control charts aggocess mean # sequential deviation Theyare useful
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reference lines against which drift and shift damobservedut do not constitute a formal limit used for
monitoring of the analytical process qualitfhese control charts are inspected for trends in the
sequence and/or multiple analytes exhibiting patterns of behavidlre main quality cheskare for

multiple analytes of the same sample presenting warning or failurest@geriods of timefor the
FylrfeasSa 6KSNB YdzZ GALIX S &1 YL S 4 NYyAy3a 2N Tl Afdz
then anydescription of control failures is meaningless. These are not described in this report. However,

it is still useful to assess the reproducibility of data results below the LLD in an uncensored.duataset
summary of flagged quality issués ICPar analysds presentedn Tablell (blind RMs) andable12

(in-house CRMd)elow.

Blind RMsICPar analyses

Severalobserved everd raise caution about potential implications for data quality within certain data
ranges. These events do not invalidagported data but caution users that confidence is slightly lower
than for the rest of the data. This increased uncertainty is not quantified. Users are cautioned to treat
affected data accordingly.

1 Between 13.23 and 19.26 on 10/02/2024ree instances ofsingle analytdailures (W, Hf, HQ)
and multiple instances ofvarnings including three for B and two for both Ge and Mme
recorded(Tablell). Affected batch1 R24026786Possible cause: poor analytical performance.

1 Betweenl2.33and 15.180n 17/03/2024 one instance of multiple element failure@t, Y, one
instance of single analyte failur@d and several instances of multipiarnings occurredThe
latter included two warnings for Taffected batchlLR24049240Possible cause: poor analytical
performance.

1 Betweenl14.09o0n 11/04/2024 and 15.14 on 12/04/2024 three instances of multiple element
failures andmultiple analytewarnings occurredas well as one instance of single analyte failure
and multiple analyte warningdndividual element breaches of the control limit or consecutive
warning limits were recorded foaluminium (Al), barium (Ba), boron (Bjold (Au),rubidium
(Rb), selenium (Segpdium (Na)twice), tin (Sn)tellurium (Te)and tungsten (W)Among these
analytes, warnings were also recorded for Ba (thrice), B (twice), Rb aniiffSeted batch:
LR24078529%0ssible cause: poor analytical performance.

Blind RMs: pH analyses

The blind SRMs @fuded for pH analysis have, like pH samples themselves, been siex@dnion. They
are relatively heterogeneous compared to milled samples used for ICPar and LOI analysis. This
contributes to the significant imprecision or scatter generally observed in pH SRMTddgain turn
results in relatively high standard deviations about the mean and, ttalatively wide control limits.

Gontrol charts for the four pH SRM#ppendix Adisplayfour failures (type 13s violations for SSTSPT
and APT (twicg) seven failures involving successive warnings (i.e. two or more typ#olations)and
nine warnings (APT(once),AST(6 times),and SSTtwice)) (Table11). None of these, in themselves, raise
concerns about the pH data.

A plot of Tellus pH SRM data collected to défeggured), for both A and S samplegdicates that the
reported data for GOAare broadly in line withthose for previous survey blocksr the peaty material,
APT and 8T, except forthe early G3/G5 data ansbme @ data. The @0Adata forthe silty SRM, ST,
are consistenthhigher (mean = 6.70jhan thoserecorded forthe other silty SRM, AST (mean = 6.36),
something not generally observed for other blocks, oleasst not to the same extenThe reason for this
markeddifference is uncleabut may reflectanalytical variatioror evenheterogeneity among the SRM
batches.As with previous blocks, these variations in pH SRM data require that 18a gH data be
conditioned or levelled prior to mapping together with data from other survey bldckthe absence of
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CRMs for pHhe approachthat has beeradoptedto dateis to use the mean values of each of the SRMs
(APT, AST, SPT, SST)Heprevious surveyplocks G3 to B, as the accepted values for these RMs, in
order to provide reference values faegression analysisThese reference values are interim values
pending reevaluation of the pH data for the whole country once the Tellus survey is complete.

Sequence : pH_CaCl2
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Sequence

Figured TellusSRM pHlata for survey blocks G3 to1®, plotted in order of analysigoldest analyses on left).

In-house RMsICPar analyses

Numerousobserved events raise caution about potential implications for data quality within certain data
ranges. These events do not invalidate reported data but caution users that confidenoemasvisat

lower than for the rest of the data. This increased uncertainty is not quantified. Users are cautioned to
treat affected data accordingly.

1 On10/02/2024 between 13.41and 19.36 there weremultiple analyte failures and warnings
affecting a wide range of elementéffected batchLR2026786 Possible cause: poor analytical
performance.Multiple analyte failures and warninggere also recorded for Tellus RMs for the
same batch and time interval.

1 On1503/2024 between .34 and 23.32 there were multiple analyte failures and warnings,
affecting a wide range of elements. Affected batch: 40RB®240 Possible cause: poor analytical
performance.

1 On17/03/2024 between .51 and 15.59 there were multiple analyte failures and warnings,
affecting a wide range adnalytes Failures were recorded twice f@i, Ge, Hg and RAffected
batch: LR2049240 Possible cause: poor analytical performandete batch LR249240was
also cited above fot5/03/2024. Multiple analyte failures and warninggere also recorded for
Tellus RMs for the same batch and time interval.

T On12/04/2024 between 11.49 and 15.42, there were multiple analyte failures and warnings,
affecting a range of analytes. Affected batch: 46¥8529 Possible cause: poor analytical
performance.Multiple analyte failures and warninggere also recorded for Tellus RMs for the
same batch and time interval

T On06/06/2024 between .06 and 17.02 there were multiple analyte failures and warnings,
affecting a range of analytes. Failures were recordadce for Ga and Ge and twice for .Sc
Affected batch: LRRL31022 Possible cause: poor analytical performanbgultiple analyte
failures and warningaere also recorded for Tellus RMs for the same batch and time interval.
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1 On22/08/2024 between 5.56 and 22.53 there were multiple analyte failures and warnings,
affecting awide range of analytes. Affected batch: 14224134 Possible cause: poor analytical
performance.Severalanalyte failures and warningsere also recorded for Tellus RMs for the
same batch and time interval.

1 Between 21.03 on 209/2024 and 00.49 on 25/09/2024there were multiple analyte failures
and warnings, affecting wide range of analytesMultiple were recordedfor Na (five times),
thrice each for B and Cs, and twice each for K, La, Ti aidféeted batcles LR24214309 and
LR2214186. Possible cause: poor analytical performance.

1 On06/01/2025 between 14.14 and 20.20 there were multiple analyte failures and warnings,
including three failures for SeAffected batch: LRIB41639 Possible cause: poor analytical
performance.Severalanalyte failures and warningsere also recorded for Tellus RMs for the
same batch and time interval.

1 On20/01/2025 between 03.37 and 06.48 there were multiple analyte failures and warnings,
including two failures each for B, Ga and .Mifected batch: LRB41639 Possible cause: poor
analytical performanceSeveraknalyte failures and warningsere also recorded for Tellus RMs
for the same batch and time interval.

T On04/02/2025 between 00.50and 01.26 there were multiple analyte failures and warnings,
including three failures for Ca and two for.Hgfected batch: LRFED04109 Possible cause: poor
analytical performance.

1 Between 23.00 on 102/2025 and 01.07 on 12/02/2025there were multiple analyte failures
and warnings, affecting a range of analytes. Affected bat&25004109Possible cause: poor
analytical performanceSeveraknalyte failures and warningsere also recorded for Tellus RMs
for the same batch and time interval

1 On 20/@/2025 between @.45and .10 there were multiple analyte failures and warnings,
including two failuresfor Na Affected batch:LR25004109 Possible cause: poor analytical
performance.

As observed for Tellus RMs, reported B data for sordeoirse reference materials have consistently
very low or high valuesthis is discussed separately below.
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Anomalous Boron data

The certified limit of detection (LLD) for B for Tellus samples analysed by methtABSMIH. is 10 mg/kg.

Data above the LLD are reported by the laboratory rounded to the nearest 10. As noted above, data
below the LLD are also reported, via method MSBLD, to a hominal LLD in the case of B of 0.1 mg/kg.
For elements where 80% of observations fall below theecredited LLD, neaccreditedBLDLLD data

are also provideas part of Tellus data releases. For block G10A, 99.7% of B data are below the certified
LLD Table25). Boron typically occurs irocks and soils in aluminosilicate minerals, such as tourmaline,
that have very low solubilities iaqua regia In consequence, B concentrations in soil, as measured by
ICPar, are typically very low. Reimann et al. (2014) reported a median B concentration of 2.58 mg/kg for
pasture soil in Europe. Tellus data for 6,446 soil samples in the northern half of the country (bloeks G3A
G6A) yielded a mean B ICPar concentration of 4.85 mg/kg (MB41Imethod) and, typically, >> 90 % of

B data are below theertified LLD. Therefore, only BLD data have the potential to provide useful regional
geochemical maps.

Figure5 shows the cumulative frequency curve for G10A B data as analysed by {HIS2Thethod, with

data below the certified LLD of 10 mg/kg recorded as per the analytical instrument report. The curve
shows a smooth, unbroken progression beyond the certified LLD towards 1 mg/kg and below, indicating
that the data in the region below 10 mg/kg is coherent and likely to be meaningful. Similar curves for
other elements analysed for Tellus underpin the regional mapping of these BLD data.

The QAQC review of B data for G10A has revealgd groups containing anomalously low B datae

in laboratory batch LR24049240 and one in batch LR24214308se groups each compriseveral
laboratory rack analysed sequentially. Each racknade up of 36 samples and four control samples.
(More samples are included in the rack at the end of an analytical batch in order to make up the 200
samples in the reportn each rack,he control samples include a duplicate of one of the soil samples, a
blank and two irhouse reference material§.he group in laboratory batch LR24049240 comprises three
racks (108 samples) and that in batch LR24214309 two racks plus some extra samples (84 lin total).
most cases in thesevb groups (B0 Tellus samples out 0f9P), the reported B (BLD) concentration is <

0.1 mg/kg.Tablel0 provides a summary of the relevant data.

Figure6 displays the cumulative frequency curves for B data for each laboratory batch. The smooth curve
apparent for the data as a whol€&igure5) is mirrored by the data for most of the laboratory batches,
with the exception of batols LR24049240 and LR242143@& each ofwhich there is a large shift to

low values compared to the curve for all the data.

Reported concentrations that are below the certified LLD are useful in the context of regional mapping as
long as they can be shown, e.g. on cumulative frequency curves, to be part of a coherent range of data.
They can be usedhn aggregateon interpolated maps. However, given analytical uncertainty below the
certified LLD, individual BLD analyses are generally not relied upon. In this context, since most B values
reported for ICPar are below the certified LLD of 10 mg/kg, the anomalously low B values recorded for
batches LR24049240 and LR24214&@90f limited significance.
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Figure5 Cumulative frequency curve for B f@10Adata (MS41LBLD).

Lab Batch Sample IDs Date / Time n EBr(mg/kg) Range (mg/kg)
LR24@9240 631273A¢ 631380A 17/03/202412:11¢ 15:56 108 <0.1 <0.1¢3.7
DUP 17/03/2024 13:18 ¢ 15:58 3 <0.1
OREA86 17/03/2024 13:47 1 <0.1
OREAS 47 17/03/2024 12:51 ¢ 15:35 2 <0.1
OREAS 922 17/03/2024 13:19 1 <0.1
MRGeo08 17/03/2024 14:39 1 <0.1
LR2214309 633117A¢ 633200A  24/09/2024 20:23%;23:43 84 0.32 <0.1¢35.3
DUP 24-5/09/2024 21:32¢00:35 3 <0.1
OREASH 24/09/2024 23:40 1 <0.1
OREAS#& 24/09/2024 2A:52 1 <0.1
OREAS22 24/09/2024 21:34 <0.1
MRGeo08 24/09/2024 3:03 1 <0.1

Table10 Summary of B data issues forlGAblock
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Figure6 Cumulative frequency curves for B (MS4BLD) faceted by laboratory batch number. Grey line is curve foGAIDA

data.
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Tablel1l. Summary of data quality issues observed &ntrol charts for CRir analysesof Tellus CRMand pH analyses of SRMs

RM Sample Laboratory Analyses Date Description Failure/warning
ID batch number  application

LDOWN 630816A LR24026786 ICPMS 10/02/2024 13:23 Single analyte failure (W) and multiple Outwith upper failure limit and upper/lower
analyte warnings (Al, Be, Ge, Mn, Na, Pt) warning limits

WWLPAL 630834A LR24026786 ICRMS 10/02/2024 13:53 Multiple analyte warnings: Be, Mn, W Outwith upper warning limits

STSH 630862A LR24026786 ICRMS 10/02/2024 15:01 Single analyte failure (Hf) and multiple Outwith upper failure limit and upper/lower
analyte warnings (B, Na) warning limits

LMGPSH 630889A LR24026786 ICRMS 10/02/2024 16:04 Multiple analyte warnings: B, Ge Outwith upper/lower warning limits

MONPB 630915A LR24026786 ICRMS 10/02/2024 18:45 Single analyte warning: B Outwith lower warning limit

CARLST 630940A LR24026786 ICRMS 10/02/2024 19:26 Single analyte failure (Hg) and multiple Outwith upper failure limit and upper/lower
analyte warnings (B, Ge) warning limits

TILE3 630991A LR24026786 ICRMS 15/02/2024 03:05 Multiple analyte failures (Nb, Tl) and Outwith upper/lower failure limits and lower
multiple analyte warnings (Cd, Cu, Pb, Zn] warning limits

CNLST 630965A LR24026786 ICRMS 19/02/2024 06:11 Multiple analyte warnings: B, Na Outwith lower warning limits

TILE2 631012A LR24026916 ICRMS 23/02/2024 16:18 Multiple analyte warnings: Ca, Co, Cr, Cu, Outwith upper/lower warning limits
Ta, Ti

LGRAN 631159A LR24026916 ICRMS 24/02/2024 21:27 Single analyte failure (Au) and single anal' Outwith upper failure limit and lower warniny
warning (K) limit

CARLST 631186A LR24026916 ICRMS 24/02/2024 22:59 Single analyte warning: Zr Outwith upper warning limit

ORS 631041A LR24026916 ICRMS 26/02/2024 18:41 Single analyte failure (Y) and single analyt Outwith upper failure limit and upper
warning (Sr) warning limit

WXSERP 631063A LR24026916 ICRMS 26/02/2024 19:19 Multiple analyte warnings: Ce, Cu, Na Outwith upper/lower warning limits

STSEB 631088A LR24026916 ICRMS 26/02/2024 21:07 Multiple analyte warnings: Al, Ga Outwith upper warning limits

ORS 631110A LR24026916 ICRMS 26/02/2024 22:18 Single analyte warning: Sb Outwith lower warning limit

STSEB 631136A LR24026916 ICRMS 26/02/2024 23:10 Multiple analyte failures (Au, Rb) and singl Outwith upper failure limit, successive lowet
analyte warning (Pb) warning limit and lower warning limit
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RM Sample  Laboratory Analyses Date Description Failure/warning
ID batch number  application

CNLST 631214A LR24049240 ICRMS 15/03/2024 19:40 Single analyte failure (Pt) and single analy Outwith upper failure limit and upper
warning (Be) warning limit

LDOWN 631385A LR24049240 ICRMS 15/03/2024 21:21 Single analyte warning: Ca Outwith upper warning limit

LMGPSH 631237A LR24049240 ICRMS 15/03/2024 23:09 Single analyte warning: U Outwith lower warning limit

MONPB 631262A LR24049240 ICRMS 16/03/2024 00:00 Multiple analyte warnings: Pt, Ta, Tl, U Outwith upper/lower warning limits

TILEL 631287A LR24049240 ICRMS 17/03/2024 12:33 Multiple analyte warnings: Nb, Ti Outwith lower warning limits

YELC1 631311A LR24049240 ICRMS 17/03/2024 13:42 Multiple analyte failures (Pt, Y) and multipl Outwith lower failure limits and lower
analyte warnings (Cr, Hf, Rb, Re, Ta) warning limits

TILEL 631333A LR24049240 ICRMS 17/03/2024 14:19 Multiple analyte warnings: Au, Hf, Pb, Ta, Outwith upper/lower warning limits

STSH 631357A LR24049240 ICRMS 17/03/2024 15:18 Single analyte failure (Ta) and multiple Outwith lower failure limit and upper/ lower
analyte warnings (B, Cd, Mg, P, Zn, Zr)  warning limits

LDOWN 631416A LR24075017 ICRMS 01/04/2024 13:07 Single analyte warning: Ag Outwith upper warning limit

WWLPAL 631434A LR24075017 ICRMS 01/04/2024 13:46 Single analyte warning: Ti Outwith lower warning limit

STSE 631462A LR24075017 ICRMS 01/04/2024 14:38 Single analyte warning: Ag Outwith lower warning limit

CNLST 631565A LR24075017 ICRMS 08/04/2024 14:00 Multiple analyte warnings: Cd, Mo, U Outwith lower warning limits

LMGPSH 631489A LR24075017 ICRMS 09/04/2024 01:38 Multiple analyte failures (Ta, W) and Outwith upper failure limits and lower
multiple analyte warnings (Cu, Se, Te) warning limits

ORS 631641A LR24078529 ICRMS 11/04/2024 14:09 Multiple analyte failures (Ba, Na, Sn) and Outwith upper/lower failure limits, successiv
multiple analyte warnings (Pb, Se) lower warning limit and upper warning limits

WXSERP 631663A LR24078529 ICRMS 11/04/2024 14:46 Multiple analyte warnings: Ag, Ba Outwith upper/lower warning limits

ORS 631710A LR24078529 ICRMS 12/04/2024 11:55 Single analyte failure (Na) and multiple Outwith lower failure limit and upper/ lower
analyte warnings (B, Cs) warning limits

STSEB 631736A LR24078529 ICRMS 12/04/2024 12:38 Multiple analyte failures (Al, B, Rb, Se, W) Outwith lower failure limit, successive
and multiple analyte warnings (Ba, K, Mg) upper/lower warning limits and lower

warning limits

CARLST 631786A LR24078529 ICRMS 12/04/2024 15:14 Multiple analyte failures (Au, Te) and Outwith upper failure limit, successive uppe
multiple analyte warnings (B, Ba, Ce, Ga, warning limit and lower warning limits
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RM Sample  Laboratory Analyses Date Description Failure/warning

ID batch number  application

Nb, Rb, U, V)

STSEB 631688A LR24078529 ICRMS 15/04/2024 17:06 Multiple analyte failures (Al, Hg, Se, W) ar Outwith lower failure limit, successive
single analyte warning (Te) upper/lower warning limits and lower

warning limit

TILE3 631591A LR24075017 ICRMS 17/04/2024 22:22 Single analyte warning: Rb Outwith lower warning limit

CNLST 631814A LR24089953 ICRMS 23/04/2024 04:32 Single analyte warning: Bi Outwith lower warning limit

LMGPSH 631837A LR24089953 ICRMS 23/04/2024 06:24 Multiple analyte warnings: Ga, Re, Y Outwith upper warning limits

MONPB 631862A LR24089953 ICRMS 23/04/2024 07:40 Single analyte warning: Fe Outwith upper warning limit

TILEL 631887A LR24089953 ICRMS 23/04/2024 09:25 Multiple analyte warnings: Ba, Ge, Y Outwith upper/lower warning limits

LGRAN 631759A LR24078529 ICRMS 24/04/2024 05:43 Single analyte warning: Mo Outwith lower warning limit

STSH 631957A LR24089953 ICRMS 25/04/2024 02:16 Multiple analyte warnings: Sc, W Outwith upper warning limits

TILEL 631933A LR24089953 ICRMS 26/04/2024 21:21 Single analyte warning: Mg Outwith lower warning limit

TILE2 632212A LR24098902 ICRMS 27/04/2024 14:29 Single analyte warning: V Outwith upper warning limit

ORS 632241A LR24098902 ICRMS 27/04/2024 15:49 Single analyte warning: Au Outwith upper warning limit

STSEB 632288A LR24098902 ICRMS 27/04/2024 17:34 Single analyte failure (Hg) and multiple Outwith successive lower warning limit and
analyte warnings (Ce, La, Na) upper/lower warning limits

LDOWN 631985A LR24089953 ICRPMS 30/04/2024 10:24 Multiple analyte warnings: Ge, Hf, Sn, Sr, " Outwith upper warning limits
u, vy, Zr

STSR 632062A LR24131022 ICRMS 06/06/2024 12:18 Single analyte failure (Pd) and multiple Outwith upper failure limit and upper/lower
analyte warnings (Ag, Sr) warning limits

MONPB 632115A LR24131022 ICRMS 06/06/2024 14:22 Multiple analyte warnings: Ge, Se Outwith lower warning limits

CARLST 632140A LR24131022 ICRMS 06/06/2024 15:25 Single analyte failure (Te) and single analy Outwith successive lower warning limit and
warning (As) lower warning limit

TILE3 632191A LR24131022 ICRMS 06/06/2024 16:48 Multiple analyte warnings: Au, Te Outwith upper warning limits

CNLST 632165A LR24131022 ICRMS 06/06/2024 19:27 Single analyte failure: Sc Outwith upper failure limit

LDOWN 632016A LR24131022 ICRMS 11/06/2024 20:34 Single analyte warning: Cr Outwith upper warning limit
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RM Sample  Laboratory Analyses Date Description Failure/warning
ID batch number  application

ORS 632310A LR24183737 ICRMS 18/07/2024 07:57 Single analyte warning: Se Outwith lower warning limit

STSEB 632336A LR24183737 ICRMS 18/07/2024 09:39 Single analyte warning: Re Outwith upper warning limit

CARLST 632386A LR24183737 ICRMS 18/07/2024 15:01 Single analyte failure: Cs Outwith successive upper warning limit

CNLST 632414A LR24183737 ICRMS 18/07/2024 17:31 Multiple analyte failures (Cs, Ti, Zr) and Outwith upper/lower failure limits and upper
single analyte warning (Th) warning limit

LMGPSH 632437A LR24183737 ICRMS 18/07/2024 18:40 Multiple analyte warnings: Fe, In Outwith lower warning limits

MONPB 632462A LR24183737 ICRMS 21/07/2024 14:05 Single analyte warning: Al Outwith lower warning limit

TILEL 632487A LR24183737 ICRMS 21/07/2024 15:44 Single analyte failure (Re) and single anal' Outwith successive upper warning limit and
warning (Ta) upper warning limit

TILEL 632533A LR24214134 ICRMS 21/08/2024 15:04 Single analyte failure (Re) and single anal' Outwith successive upper warning limit and
warning (Pb) lower warning limit

STSH 632557A LR24214134 ICRMS 21/08/2024 16:27 Multiple analyte warnings: Ce, Co, Nb, Pt, Outwith upper/lower warning limits

LDOWN 632585A LR24214134 ICRMS 21/08/2024 18:03 Multiple analyte warnings: Mo, Ni Outwith lower warning limits

MONPB 631515A LR24075017 ICRMS 22/08/2024 15:30 Single analyte failure (Re) and multiple Outwith upper failure limit and lower warnin
analyte warnings (Cr, Cu) limits

CARLST 631540A LR24075017 ICRMS 22/08/2024 16:12 Single analyte failure (Cs) and multiple Outwith successive upper warning limit and
analyte warnings (Hg, Re, U) upper/lower warning limits

TILE2 631612A LR24078529 ICRMS 22/08/2024 17:13 Single analyte warning: Pb Outwith upper warning limit

LDOWN 632616A LR24214134 ICRMS 22/08/2024 20:02 Single analyte warning: Ca Outwith lower warning limit

STSE 632662A LR24214134 ICRMS 22/08/2024 22:03 Multiple analyte warnings: Ag, Pb, Te Outwith upper/lower warning limits

LMGPSH 632689A LR24214134 ICRMS 27/08/2024 12:24 Single analyte failure: Pd Outwith upper failure limit

CNLST 632765A LR24214186 ICRMS 23/09/2024 12:12 Multiple analyte warnings: Ce, Cu, Pd Outwith upper warning limits

TILE3 632791A LR24214186 ICRMS 23/09/2024 13:27 Multiple analyte warnings: Bi, Pb, Mo Outwith upper warning limits

STSH 633157A LR24214309 ICRMS 24/09/2024 22:02 Single analyte failure (Ca) and multiple Outwith lower failure limit and lower warning
analyte warnings (Al, B, Ba, Be, S) limits

LDOWN 633185A LR24214309 ICRMS 24/09/2024 22:55 Single analyte failure: Be Outwith lower warning limit
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RM Sample  Laboratory Analyses Date Description Failure/warning
ID batch number  application

ORS 632910A LR24214224  ICRMS 25/09/2024 00:10 Multiple analyte warnings: B, Bi, Mg, Pd, T Outwith upper/lower warning limits
\%

STSEB 632888A LR24214186 ICRMS 26/09/2024 05:55 Multiple analyte warnings: Fe, Se, Ta Outwith upper/lower warning limits

YELC1 633111A LR24214309 ICRMS 26/09/2024 06:50 Single analyte warning: Cs Outwith upper warning limit

LMGPSH 633037A LR24214224  ICRMS 06/10/2024 15:46 Single analyte warning: Na Outwith upper warning limit

TILEL 633087A LR24214224 ICRMS 06/10/2024 19:04 Multiple analyte warnings: Au, Se, U Outwith upper warning limit

STSEB 633536A LR24244837 ICRMS 06/10/2024 20:41 Single analyte failure (Hg) and multiple Outwith successive upper warning limit and
analyte warnings (P, Zr) upper/lower warning limits

LGRAN 633559A LR24244837 ICRMS 07/10/2024 13:31 Multiple analyte warnings: Mn, P Outwith upper warning limits

STSH 633262A LR24244816 ICRMS 10/10/2024 16:01 Multiple analyte warnings: Ni, Pd Outwith upper warning limits

ORS 633441A LR24244837 ICRMS 10/10/2024 16:27 Single analyte warning: K Outwith upper warning limit

WXSERP 633463A LR24244837 ICRMS 10/10/2024 17:01 Single analyte warning: Pt Outwith upper warning limit

CNLST 633365A LR24244816 ICRMS 10/10/2024 18:05 Single analyte failure (Ta) and single analy Outwith lower warning limit
warning (Li)

TILE3 633391A LR24244816 ICRMS 10/10/2024 18:56 Single analyte warning: Sn Outwith upper warning limit

TILE2 633412A LR24244837 ICRMS 10/10/2024 19:44 Single analyte warning: Pd Outwith upper warning limit

CARLST 632986A LR24214224 ICRMS 11/10/2024 01:30 Single analyte failure (Na) and multiple Outwith upper failure limit and upper
analyte warnings (K, Nb, Pt, Ti) warning limits

STSEB 633488A LR24244837 ICRMS 11/10/2024 02:41 Multiple analyte failures (Hg, Pd) and Outwith upper failure limit, successive uppe
multiple analyte warnings (Cr, In, Ni, Te)  warning limit and upper warning limits

ORS 633510A LR24244837 ICRMS 11/10/2024 03:17 Multiple analyte warnings: Na, Ni, Pt Outwith upper warning limits

CARLST 633340A LR24244816 ICRMS 11/10/2024 10:34 Single analyte warning: Pd Outwith upper warning limit

LDOWN 633216A LR24244816 ICRMS 11/10/2024 12:55 Single analyte warning: Na Outwith upper warning limit

MONPB 633315A LR24244816 ICRMS 17/10/2024 22:04 Single analyte failure (As) and multiple Outwith upper failure limit and upper/lower
analyte warnings (B, Nb) warning limits

CNLST 633014A LR24214224  ICRMS 17/10/2024 23:31 Single analyte warning: Nb Outwith lower warning limit
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STSEB 632936A LR24214224 ICRMS 18/10/2024 00:52 Multiple analyte warnings: Ag, Bi, Hf, Tl Outwith upper/lower warning limits

LGRAN 632959A LR24214224 ICRMS 18/10/2024 01:47 Single analyte warning: K Outwith upper warning limit

LDOWN 633816A LR24298594 ICRMS 01/11/2024 18:49 Multiple analyte warnings: Au, Rb, Te, Y  Outwith upper warning limits

WWLPAL 633834A LR24298594 ICRMS 01/11/2024 19:20 Single analyte warning: Te Outwith upper warning limit

STSE 633862A LR24298594 ICRMS 01/11/2024 20:41 Multiple analyte warnings: Ag, Sn, Zn Outwith upper warning limits

LMGPSH 633889A LR24298594 ICRMS 01/11/2024 22:11 Single analyte failure: Ti Outwith upper failure limit

MONPB 633915A LR24298594 ICRMS 01/11/2024 23:10 Single analyte failure (Ti) and single analy Outwith upper failure and upper warning
warning (La) limits

CNLST 633965A LR24298594 ICRMS 05/11/2024 01:43 Single analyte warning: Ga Outwith lower warning limit

TILE3 633991A LR24298594 ICRPMS 07/11/2024 08:25 Multiple analyte failures (Ca, Mn) and Outwith successive upper warning limits ani
multiple analyte warnings (B, Cu, Pd) upper warning limits

TILE2 632812A LR24214186 ICRMS 12/11/2024 05:26 Multiple analyte warnings: Ga, Tl Outwith lower warning limits

ORS 632841A LR24214186 ICRMS 12/11/2024 06:26 Multiple analyte failures: Re, W, Y Outwith upper failure limits and successive

lower warning limit

CNLST 633614A LR24298858 ICRMS 15/11/2024 21:23 Single analyte warning: In Outwith upper warning limit

LMGPSH 633637A LR24298858 ICRMS 15/11/2024 23:29 Single analyte failure (Pt) and multiple Outwith upper failure and warning limits
analyte warnings (Cd, Cs)

MONPB 633662A LR24298858 ICRMS 16/11/2024 00:08 Single analyte failure (Pt) and multiple Outwith upper failure limits and upper/lower
analyte warnings (Ce, Rb, Sc, Th, W) warning limits

STSE 633757A LR24298858 ICRMS 18/11/2024 17:05 Single analyte failure: Au Outwith upper failure limit

LDOWN 633785A LR24298858 ICRMS 18/11/2024 19:33 Single analyte warning: Ti Outwith upper warning limit

ORS 634041A LR24341189 ICRMS 23/12/2024 09:07 Single analyte failure (Y) and single analyt Outwith successive lower warning limit and
warning (Cd) upper warning limit

WXSERP 634063A LR24341189 ICRMS 23/12/2024 09:46 Single analyte failure (Pd) and single anal* Outwith upper failure and warning limits
warning (Ge)

STSEB 634088A LR24341189 ICRPMS 28/12/2024 16:29 Single analyte failure (Se) and multiple Outwith successive upper warning limit and
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analyte warnings (Li, Te) upper/lower warning limits

ORS 634110A LR24341189 ICRMS 28/12/2024 17:49 Multiple analyte failures: Ta, Y Outwith successive upper/lower warning

limits

STSEB 634136A LR24341189 ICRMS 28/12/2024 18:50 Single analyte failure (Se) and single anal* Outwith successive upper warning limit and
warning (Pt) upper warning limit

CARLST 634186A LR24341189 ICRMS 03/01/2025 10:13 Single analyte failure (Th) and multiple Outwith lower failure limit and upper/lower
analyte warnings (Hf, Pd, Zn, Zr) warning limits

CNLST 634214A LR24341639 ICRMS 03/01/2025 11:22 Multiple analyte warnings: Ga, Ge, Pd, S, Outwith upper warning limits
Te

LMGPSH 634237A LR24341639 ICRMS 06/01/2025 14:45 Multiple analyte warnings: Ag, Hg Outwith upper/lower warning limits

MONPB 634262A LR24341639 ICRMS 06/01/2025 15:59 Multiple analyte warnings: Fe, Pb, Pd Outwith upper/lower warning limits

TILEL 634287A LR24341639 ICRMS 06/01/2025 17:04 Multiple analyte failures: Cr, Pd, Se Outwith upper failure limit and successive

upper warning limits

YELC1 634311A LR24341639 ICRMS 06/01/2025 18:27 Multiple analyte warnings: As, Bi Outwith upper/lower warning limits

LGRAN 634159A LR24341189 ICRMS 16/01/2025 18:43 Multiple analyte warnings: B, Ca, In, Th Outwith upper/lower warning limits

TILEL 634333A LR24341639 ICRMS 20/01/2025 03:05 Multiple analyte failures (Cr, Se) and Outwith upper failure limit, successive uppe
multiple analyte warnings (Ca, Fe, K, Mg, warning limit and upper/lower warning limits
V)

STSH 634357A LR24341639 ICRMS 20/01/2025 03:56 Single analyte failure (Cd) and multiple Outwith successive lower warning limit and
analyte warnings (Fe, Mg, Pb, Se) upper warning limits

STSE 634462A LR25004109 ICRMS 20/01/2025 16:13 Multiple analyte failures (Cd, Mo) and Outwith upper failure limit, successive lower
multiple analyte warnings (Bi, Zn) warning limit and upper warning limits

CNLST 634565A LR25004109 ICRMS 20/01/2025 17:40 Single analyte warning: Ca Outwith upper warning limit

MONPB 634515A LR25004109 ICRMS 21/01/2025 12:40 Multiple analyte warnings: As, Co, Cr, Cu, Outwith upper warning limits
Mo, Ni, Rb, Se

CARLST  634540A LR25004109 ICRMS 21/01/2025 13:22 Multiple analyte warnings: As, Mo, Rb, Sr Outwith upper warning limits

ORS 634641A LR25004109 ICRMS 21/01/2025 14:37 Multiple analyte failures (Ta, Y) and multip Outwith successive lower warning limits anc
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analyte warnings (Ge, In) upper/lower warning limits
WXSERP 634663A LR25004109 ICRMS 22/01/2025 06:18 Multiple analyte warnings: As, Bi, Rb Outwith upper warning limits
STSEB 634688A LR25004109 ICRMS 22/01/2025 07:05 Single analyte failure: Se Outwith successive upper warning limit
LDOWN 634385A LR24341639 ICRMS 04/02/2025 00:14 Multiple analyte warnings: Ge, Mn Outwith lower warning limits
TILE3 634591A LR25004109 ICRMS 11/02/2025 22:08 Multiple analyte failures (Ca, Mn) Outwith successive upper warning limits
TILE2 634612A LR25004109 ICRMS 11/02/2025 22:37 Single analyte warning: K Outwith upper warning limit
LDOWN 634416A LR25004109 ICRMS 12/02/2025 00:30 Multiple analyte warnings: Hg, In, S Outwith upper warning limits
WWLPAL 634434A LR25004109 ICRMS 12/02/2025 01:01 Multiple analyte failures (Pd, S) and single Outwith upper failure and warning limits
analyte warning (Ge)
SST _pH 631262A LR24049209 pH CagGl 27/02/2024 11:57 Single analyte warning Outwith lower warning limit
AST_pH  631357A LR24049209 pH CagGl 28/02/2024 11:58 Single analyte warning Outwith lower warning limit
AST_pH  631591A LR24075048 pH CaGl 29/03/2024 13:27 Single analyte warning Outwith lower warning limit
AST_pH  631612A LR24078631 pH CaGl 09/04/2024 10:13 Single analyte warning Outwith lower warning limit
SST pH 631663A LR24078631 pH CagGl 09/04/2024 12:37 Single analyte failure Outwith lower failure limit
APT_pH 631837A LR24089926 pH CaGl 16/04/2024 19:05 Single analyte failure Outwith successive upper warning limit
APT_pH 631911A LR24089926 pH CaGl 17/04/2024 19:23 Single analyte failure Outwith successive upper warning limit
SST _pH 632089A LR24131017 pH CagGl 23/05/2024 19:29 Single analyte warning Outwith upper warning limit
APT_pH 632310A LR24183751 pH CaGl 29/07/2024 19:34 Single analyte failure Outwith successive lower warning limit
AST_pH  632414A LR24183751 pH CaGl 30/07/2024 17:42 Single analyte warning Outwith lower warning limit
APT_pH  632437A LR24183751 pH CaGl 30/07/2024 18:35 Single analyte failure Outwith successive lower warning limit
APT_pH  632511A LR24214135 pH CaGl 12/08/2024 19:46 Single analyte failure Outwith successive upper warning limit
APT_pH 632533A LR24214135  pH CaGl 12/08/2024 20:36 Single analyte failure Outwith successive upper warning limit
AST pH  632812A LR24214187 pH CaGl 27/09/2024 16:26 Single analyte warning Outwith upper warning limit
APT_pH 633216A LR24244833  pH CaGl 30/09/2024 19:39 Single analyte warning Outwith lower warning limit
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AST pH  633862A LR24298718 pH CaGl 06/11/2024 12:25 Single analyte warning Outwith lower warning limit
SPT _pH 633965A LR24298718 pH CaGl 07/11/2024 10:31 Single analyte failure Outwith upper failure limit
APT _pH 634333A LR24341627 pH CaGl 20/01/2025 18:13 Single analyte failure Outwith successive lower warning limit
APT_pH 634416A LR25004134 pH CagGl 21/01/2025 11:26 Single analyte failure Outwith lower failure limit
APT_pH  634434A LR25004134 pH CaGl 21/01/2025 12:08 Single analyte failure Outwith lower failure limit
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Table12 Summary of data quality issues observed by control charts foRIr analyses of laboratory inouse CRMs

CRM Batch LIMS code Analysis Date / Time Description Failure / warning
number
OREAS 46 LR24049240 RR26965848 ICPRMS  10/02/2024 13:41  Multiple analyte failures (Bi, Cd) and Outwith lower failure and warning limits
017 warnings (As, Sb, Te, Zr)
MRGe0o08 LR24049240 RR26965848 ICRMS 10/02/2024 14:00  Single analyte failure (B) and single analyte Outwith consecutive lower warning limit
040 warning (Cs) and upper warning limit
OREAS 47 LR24049240 RR26965849 ICRPMS  10/02/2024 14:45 Multiple analyte failures (Ba, Cu, Ge, La) a Outwith upper failure limit, consecutive
028 warnings (Au, In, K) upper warning limits and upper warning
limits
OREAS 922 LR24049240 RR26965849 ICRMS 10/02/2024 15:19  Multiple analyte failures (Cu, Ge, Li, Th) an Outwith upper/lower failure limits,
040 single analyte warning (TI) consecutive upper warning limits and lowe
warning limit
OREAS 46 LR24049240 RR26965850 ICRMS  10/02/2024 16:22  Multiple analyte warnings: Li, Sr Outwith upper warning limits
007
MRGeo08 LR24049240 RR26965850 ICRMS 10/02/2024 16:39  Multiple analyte failures (B, Cu, Ni) and Outwith upper warning limits, consecutive
040 warnings (Bi, Li, Zn) lower warning limits and upper warning
limits
OREAS 47 LR24049240 RR26965851 ICRPRMS  10/02/2024 19:09 Multiple analyte failures (Cu, Ge, La) and  Outwith consecutive upper/lower warning
025 warnings (Th, Zn, Zr) limits and upper/lower warning limits
OREAS 922 LR24049240 RR26965851 ICRMS  10/02/2024 19:36  Multiple analyte failures (Cu, Ge, Li, Pt, Sc. Outwith upper failure limits, consecutive
040 Th) and warnings (Ga, La) upper/lower warning limits and
upper/lower warning limits
OREAS 46 LR24075017 RR27048180 ICRPMS  14/02/2024 12:18 Multiple analyte warnings: Cs, Pb, S, Se, Y Outwith upper/lower warning limits
023
MRGeo08 LR24075017 RR27048180 ICRPMS  15/02/2024 02:49  Multiple analyte failures (Au, Ge) and Outwith consecutive upper warning and
040 warnings (Co, Nb, Pd, Pt, Sb, Y) upper warning limits
MRGeo08 LR24075017 RR27048178 ICRMS  15/02/2024 03:53  Multiple analyte failures (Hg, S, Th) and Outwith upper/lower failure limits,
040 warnings (Na, Sn, Tl) consecutive lower warning limit and
upper/lower warning limits
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OREAS 47 LR24075017 RR27048179 ICRPMS  19/02/2024 05:57 Multiple analyte failures (K, Na, Nb, Pt) anc Outwith upper failure and upper/lower
031 warnings (S, Se) warning limits

OREAS 922 LR24075017 RR27048179 ICRPMS  19/02/2024 06:20 Multiple analyte failures (Cu, Ni) and Outwith upper failure limit, consecutive
040 warnings (Hf, Ta, TI, W) upper warning limit and upper warning

limits

OREAS 46 LR24075017 RR27048182 ICRMS  23/02/2024 16:29  Multiple analyte failures (Cd, Hf) and Outwith lower failure limit, consecutive

010 warnings (Ge, Mo, Ta) lower warning limit and upper/lower
warning limits

MRGeo08 LR24075017 RR27048182 ICRMS  23/02/2024 17:01  Single analyte failure (Sr) and multiple Outwith consecutive lower warning limit
040 analyte warnings (Cr, Pt) and upper/lower warning limits

OREAS 47 LR24075017 RR27053689 ICRMS  24/02/2024 21:30 Single analyte failure (Hf) and multiple Outwith lower failure limit and upper/lower
006 analyte warnings (Ce, Co, Cu, Ni, Re, Zn, : warning limits

OREAS 922 LR24075017 RR27053689 ICRMS  24/02/2024 22:07  Single analyte failure (Sr) and multiple Outwith consecutive lower warning limit
027 analyte warnings (Hf, Mn) and upper/lower warning limits

OREAS 47 LR24075017 RR27088517 ICRMS  24/02/2024 23:18 Single analyte failure: Au Outwith consecutive upper warning limit
026

OREAS 922 LR24075017 RR27088517 ICRMS  24/02/2024 23:36  Single analyte failure (Au) and multiple Outwith upper failure limit and upper/lower
040 analyte warnings (Cr, Rb, Ti) warning limits

OREAS 46 LR24078529 RR27088518 ICRMS  26/02/2024 19:05 Single analyte warning: Ti Outwith upper warning limit
011

MRGeo08 LR24078529 RR27088518 ICRMS  26/02/2024 19:43  Multiple analyte warnings: Ga, Sr Outwith upper warning limits
040

OREAS 46 LR24078529 RR27088520 ICRMS  26/02/2024 21:09 Single analyte failure (Bi) and single analyt Outwith upper failure and warning limits
002 warning (Sb)

MRGeo08 LR24078529 RR27088520 ICRMS  26/02/2024 21:56 Single analyte failure: Sb Outwith lower failure limit
040

OREAS 46 LR24078529 RR27088522 ICRMS  26/02/2024 22:23  Multiple analyte warnings: Be, Sb Outwith lower warning limits
007
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MRGeo08 LR24078529 RR27088522 ICRPMS 26/02/2024 23:26  Single analyte failure (Rb) and single analy Outwith lower failure and warning limits
025 warning (Th)
OREAS 47 LR24078529 RR27088519 ICRPRMS  27/02/2024 02:26 Single analyte failure (B) and single analyte Outwith upper failure and warning limits
032 warning (Sr)
OREAS 922 LR24078529 RR27088519 ICRMS 27/02/2024 02:44  Multiple analyte failures (B, Ga, Nb) and  Outwith upper failure limits, consecutive
040 warnings (Mo, Sn, Te, Th) lower warning limit and upper/lower
warning limits
OREAS 46 LR24075017 RR27131205 ICRMS  15/03/2024 19:34  Multiple analyte warnings: Co, Cr, Tl Outwith lower warning limits
009
MRGeo08 LR24075017 RR27131205 ICRPRMS  15/03/2024 20:54  Single analyte failure (Ga) and multiple Outwith consecutive upper warning limit
024 analyte warnings (Co, TI) and lower warning limits
OREAS 47 LR24078529 RR27104401 ICRMS  15/03/2024 21:51 Single analyte failure (Ga) and single analy Outwith lower failure and warning limits
002 warning (Sr)
OREAS 922 LR24078529 RR27104401 ICRMS  15/03/2024 22:20 Single analyte failure (Ga) and multiple Outwith lower failure and upper/lower
005 analyte warnings (In, S) warning limits
OREAS 47 LR24078529 RR27174659 ICRMS  15/03/2024 22:26  Multiple analyte failures (Ga, In, Nb, Pt, Sc Outwith upper/lower failure limits,
003 Ta) and single analyte warning (Sn) consecutive lower warning limit and lower
warning limit
OREAS 922 LR24078529 RR27174659 ICRMS  15/03/2024 23:32  Multiple analyte failures (Hf, In, Ta, Tl) and Outwith upper/lower failure limits,
008 warnings (Be, Th, Zn, Zr) consecutive lower warning limit and
upper/lower warning limits
OREAS 46 LR24089953 RR27142728 ICRMS  16/03/2024 00:25 Single analyte failure (Au) and single analy Outwith consecutive lower warning limit
007 warning (TI) and lower warning limit
MRGeo08 LR24089953 RR27142728 ICRMS  17/03/2024 12:51  Multiple analyte failures (Fe, Mn, Pt) and  Outwith lower failure limits, consecutive
040 warnings (Al, Be, Ca, Cs, Hg, Mg, Nb, P, P lower warning limit and lower warning
Zn) limits
OREAS 47 LR24089953 RR27142729 ICRMS  17/03/2024 13:19 Multiple analyte failures (Bi, Ge, Hg, Nb, St Outwith upper/lower failure and
014 and warnings (Au, Rb) upper/lower warning limits
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OREAS 922 LR24089953 RR27142729 ICRPRMS  17/03/2024 13:47  Multiple analyte failures (Bi, Hf, Ta) Outwith consecutive lower warning limits
040

OREAS 46 LR24089953 RR27142730 ICRPRMS  17/03/2024 14:39  Multiple analyte failures (Au, Hg, Re) and  Outwith lower failure and warning limits
021 warnings (B, Be, Cs, Na)

MRGeo08 LR24089953 RR27142730 ICRMS  17/03/2024 15:35 Multiple analyte failures (Pt, Re) and single Outwith lower failure limit, consecutive
040 analyte warning (Ge) lower warning limit and upper warning limit

OREAS 46 LR24078529 RR27159991 ICRMS  17/03/2024 15:59  Multiple analyte failures (Ge, Re) and Outwith upper failure limit, consecutive
032 warnings (Ce, In, La, Ta) lower warning limit and upper/lower

warning limits

MRGeo08 LR24089953 RR27142732 ICRMS  01/04/2024 11:50 Single analyte failure (Bi) Outwith consecutive lower warning limit
040

OREAS 47 LR24089953 RR27142731 ICRMS  01/04/2024 12:11  Multiple analyte warnings: Nb, Sr, Ti, W Outwith lower warning limits
017

OREAS 922 LR24089953 RR27142731 ICRMS  01/04/2024 13:54  Single analyte warning: Re Outwith lower warning limit
040

OREAS 47 LR24098902 RR27183691 ICRPMS 01/04/2024 14:52  Single analyte warning: Fe Outwith lower warning limit
028

OREAS 922 LR24098902 RR27183691 ICPMS  01/04/2024 15:06  Multiple analyte failures (Rb, Re) Outwith lower failure limit and consecutive
040 lower warning limit

OREAS 46 LR24098902 RR27183692 ICRMS 08/04/2024 13:27  Single analyte failure (U) and multiple Outwith lower failure limit and upper/lower
020 analyte warnings (Ce, La, Mo, Nb, P, Sb, S warning limits

Sn, Th, TI)

MRGeo08 LR24098902 RR27183692 ICRMS  08/04/2024 14:28 Multiple analyte failures (Au, Mo) and Outwith upper/lower failure limitsand
040 warnings (Co, Cr, P, Rb) lower warning limits

OREAS 922 LR24098902 RR27183693 ICRPMS  08/04/2024 14:54  Single analyte failure (Ga) and multiple Outwith lower failure and upper warning
032 analyte warnings (Cr, Sc) limits

OREAS 47 LR24089953 RR27142734 ICRMS  08/04/2024 15:36  Multiple analyte failures (Ga, Hf, Se) and  Outwith lower failure limits, consecutive
015 warnings (Mo, V, Zn, Zr) lower warning limit and lower warning

limits
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OREAS 922 LR24089953 RR27142734 ICRPRMS  09/04/2024 02:15 Multiple analyte failures (Cu, Te) and Outwith lower failure and warning limits
024 warnings (Fe, Hg, Rb, Y)

OREAS 47 LR24098902 RR27250423 ICRPMS  09/04/2024 02:48 Multiple analyte failures (Ga, Ta, U) and  Outwith upper failure limit, consecutive
005 warnings (Cs, Pb, Sb, TI) lower warning limits and lower warning

limits

OREAS 922 LR24075017 RR27250423 ICRMS  11/04/2024 14:15 Single analyte failure (Se) and multiple Outwith upper failure limit and upper/lower
019 analyte warnings (Ba, K, Te) warning limits

OREAS 46 LR24078529 RR27276854 ICRMS  11/04/2024 15:11  Multiple analyte warnings: Ca, Hf, Se Outwith upper/lower warning limits
011

MRGeo08 LR24078529 RR27276854 ICRMS  12/04/2024 11:49  Multiple analyte warnings: Sr, Th Outwith upper warning limits
018

OREAS 47 LR24131022 RR27432647 ICRMS  12/04/2024 13:02  Multiple analyte failures: B, Nb, Tl Outwith upper failure limit and consecutive
019 upper/lower warning limits

OREAS 922 LR24131022 RR27432647 ICRMS  12/04/2024 15:01  Multiple analyte failures (K, Na) and Outwith upper failure limit and upper/lower
040 warnings (Ga, La, Mg, Mo, Sc, Ta) warning limits

OREAS 47 LR24131022 RR27432649 ICRMS  12/04/2024 15:42  Multiple analyte failures (B, Mo, Tl) and Outwith upper failure limits, consecutive
020 warnings (Ca, L&e, STh, W) lower warning limit and upper/lower

warning limits

OREAS 46 LR24131022 RR27432648 ICRMS  15/04/2024 17:27  Single analyte failure: Na Outwith upper failure limit
013

OREAS 922 LR24131022 RR27432649 ICRMS  15/04/2024 17:41  Single analyte failure (U) and single analytc Outwith consecutive lower warning limit
040 warning (Mo) and lower warning limit

MRGeo08 LR24131022 RR27432648 ICRMS  17/04/2024 22:15 Multiple analyte failures (B, Zr) and warning Outwith upper/lower failure limits and
040 (Co,Hf, Nj lower warning limits

OREAS 47 LR24131022 RR27432652 ICRPMS  17/04/2024 22:42  Single analyte failure (V) and multiple Outwith upper failure and warning limits
020 analyte warnings (Cr, Mg)

OREAS 46 LR24131022 RR27432650 ICRMS  17/04/2024 22:55 Single analyte failure (Th) and single analy Outwith consecutive lower warning limit
015 warning (S) and lower warning limit
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OREAS 922 LR24131022 RR27432652 ICRPRMS  17/04/2024 23:01  Single analyte failure (U) and multiple Outwith consecutive upper warning limit
024 analyte warnings (Sn, Ti, Tl, Zr) and upper/lower warning limits

MRGeo08 LR24131022 RR27432650 ICRMS  23/04/2024 00:03  Multiple analyte failures (Te, Th) and Outwith upper failure limit, consecutive
040 warnings (Ga, Ge, Nb, Sc) upper warning limit and upper warning

limits

OREAS 46 LR24131022 RR27432646 ICRPMS 23/04/2024 01:02  Single analyte failure (Ga) and single analy Outwith consecutive lower warning limit
026 warning (Nb) and upper warning limit

MRGeo08 LR24131022 RR27432646 ICRPMS  23/04/2024 04:16  Multiple analyte warnings: Ba, La, Sn, Th  Outwith upper/lower warning limits
040

OREAS 922 LR24183737 RR27651524 ICRPRMS  23/04/2024 05:10 Single analyte failure (Bi) and multiple Outwith lower failure and warning limits
040 analyte warnings (Sn, U)

OREAS 46 LR24183737 RR27651525 ICRPMS 23/04/2024 06:43  Single analyte warning: Cd Outwith lower warning limit
017

MRGeo08 LR24183737 RR27651525 ICRMS 23/04/2024 07:59  Single analyte failure (Ga) and multiple Outwith consecutive upper warning limit
040 analyte warnings (Bi, V) and upper warning limits

OREAS 47 LR24183737 RR27651526 ICRMS  23/04/2024 09:33  Multiple analyte warnings: As, Ba Outwith upper/lower warning limits
019

OREAS 922 LR24183737 RR27651526 ICRMS 23/04/2024 10:12  Multiple analyte warnings: Cr, Sr, Y Outwith upper/lower warning limits
040

OREAS 46 LR24183737 RR27651527 ICRMS  24/04/2024 06:06 Multiple analyte failures (Bi, Cd, Sb) and  Outwith lower failure limits and upper
014 single analyte warning (La) warning limit

OREAS 47 LR24183737 RR27651528 ICRMS  25/04/2024 03:24  Multiple analyte failures (Co, Y) and Outwith consecutive upper warning limits
010 warnings (As, In, Nb) and upper warning limits

OREAS 922 LR24183737 RR27651528 ICRMS 26/04/2024 20:59  Single analyte warning: P Outwith upper warning limit
040

OREAS 46 LR24183737 RR27651529 ICRPMS 26/04/2024 22:03  Single analyte failure (Ag) and single analy Outwith upper failure and warning limits
005 warning (Li)

OREAS 47 LR24183737 RR27678488 ICRMS  27/04/2024 14:52  Single analyte failure (S) and multiple Outwith lower failure and warning limits
005 analyte warnings (Al, Fe, Li)
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OREAS 922 LR24183737 RR27678488 ICRPRMS  27/04/2024 15:26  Single analyte failure (Th) and multiple Outwith upper failure and warning limits
008 analyte warnings (Ga, In, V)
OREAS 47 LR24183737 RR27724681 ICRPRMS  27/04/2024 16:10  Single analyte warning: Ti Outwith lower warning limit
007
OREAS 922 LR24183737 RR27724681 ICRMS  27/04/2024 16:53 Multiple analyte failures (B&;o, NaY) and  Outwith lower failure limit, consecutive
013 warnings (Al, Ce, S, Zr) upper/lower warning limits and
upper/lower warning limits
OREAS 47 LR24214134 RR27849423 ICRMS  27/04/2024 18:21  Multiple analyte failures (La, Sr, Th) and  Outwith upper failure limit, consecutive
033 warnings (Ce, Co, Na, Pb, Sn) upper warning limits and upper/lower
warning limits
OREAS 922 LR24214134 RR27849423 ICRMS  30/04/2024 10:38 Multiple analyte failures (Bi, Hf) and Outwith upper failure limit and upper/lower
040 warnings (Cs, Nb, Zr) warning limits
OREAS 46 LR24214134 RR27849424 ICRMS  30/04/2024 10:53  Multiple analyte failures (Ag, La, Th, Tl, Y, Outwith upper/lower failure limits,
005 and warnings (Ge, Ni, U) consecutive upper warning limits and uppe
warning limits
MRGeo08 LR24214134 RR27849424 ICRMS  06/05/2024 09:27  Single analyte failure (Pd) and single analy Outwith lower failureand warnindimits
040 warning (TI)
OREAS 47 LR24214134 RR27849425 ICRMS  06/05/2024 09:53  Multiple analyte failures (La, Tl, V) and Outwith upper failure limits, consecutive
019 warnings (Ga, Mo, Rb) lower warning limits and upper/lower
warning limits
OREAS 922 LR24214134 RR27849425 ICRMS  12/05/2024 11:52  Single analyte failure (Zn) and multiple Outwith upper failure and lower warning
040 analyte warnings (Cu, TI) limits
OREAS 47 LR24075017 RR27879858 ICRMS  12/05/2024 12:04  Multiple analyte failures (Be, Tl) and Outwith lower failure limit, consecutive
025 warnings (Ba, Sr, Th, Zn) lower warning limit and upper/lower
warning limits
OREAS 922 LR24075017 RR27879858 ICRMS  06/06/2024 12:02  Single analyte failure: Au Outwith upper warning limit
040
OREAS 46 LR24078529 RR27879859 ICRMS 06/06/2024 13:53 Single analyte failure (Se) and multiple Outwith lower failure and upper warning
011 analyte warnings (Cu, Sr) limits
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MRGeo08 LR24078529 RR27879859 ICRMS  06/06/2024 14:41  Multiple analyte failures: Ga, Ge, Hg, Pb  Outwith upper/lower failure limits and
039 consecutive lower warning limits

OREAS 46 LR24214134 RR27849426 |ICRPMS 06/06/2024 15:16  Single analyte failure (Ge) and single analy Outwith consecutive lower warning limit
027 warning (S) and upper warning limit

MRGeo08 LR24214134 RR27849426 ICRMS  06/06/2024 15:35 Single analyte failure (Se) and multiple Outwith consecutive lower warning limit
040 analyte warnings (Fe, Ti) and upper/lower warning limits

OREAS 47 LR24214134 RR27849427 ICRMS 06/06/2024 16:06 Multiple analyte failures (Cu, Ga, Ge, Sc) a Outwith upper/lower failure limits and
006 warnings (Co, Li, Ni, Te) upper warning limits

OREAS 922 LR24214134 RR27849427 ICRMS 06/06/2024 17:00 Multiple analyte failures: Ga, Ge Outwith lower failure limit and consecutive
040 lower warning limit

OREAS 46 LR24214134 RR27849439 ICRMS 06/06/2024 17:02  Multiple analyte failures (Ga, Ge, Nb, Sc) a Outwith upper/lower failure limits,
009 single analyte warning (Y) consecutive lower warning limit and lower

warning limit

MRGeo08 LR24214134 RR27849439 ICRMS 06/06/2024 17:08 Single analyte warning: V Outwith upper warning limit
024

OREAQ5f LR24214186 RR28047105 ICRMS  06/06/2024 19:55  Single analyte failure (Ga) and single analy Outwith lower failure and warning limits
015 warning (Y)

OREAS 922 LR24214186 RR28047105 ICPMS  11/06/2024 20:48  Single analyte failure (Se) and multiple Outwith consecutive upper warning limit
040 analyte warnings (Mn, Pd) and upper/lower warning limits

OREAS 46 LR24214186 RR28047106 ICRMS  11/06/2024 21:24  Multiple analyte warnings: Na, Ni, Sh, Se, © Outwith upper/lower warning limits
010 Zn

MRGeo08 LR24214186 RR28047106 ICRMS  18/07/2024 09:42  Single analyte failure (Cu) and single analy Outwith lower failure and warning limits
040 warning (Th)

OREAZ5f LR24214186 RR28047107 ICRMS  18/07/2024 10:22  Single analyte failure: Se Outwith consecutive upper warning limit
009

OREAQ5f LR24214309 RR28047111 ICRMS  18/07/2024 11:29  Single analyte failure (Al) and single analyt Outwith lower failure and upper warning
028 warning (Sn) limit

OREAS 922 LR24214309 RR28047111 ICRMS  18/07/2024 15:07  Multiple analyte warnings: Hg, Mg, Pb Outwith upper warning limits
040
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OREAS 46 LR24214309 RR28047112 ICRPRMS  18/07/2024 17:08 Multiple analyte warnings: Al, Ba, Ca, Ce, I Outwith lower warning limits
002 Rb, Sb, U, Y, Zn

MRGeo08 LR24214309 RR28047112 ICRMS  18/07/2024 17:41  Single analyte failure: As Outwith lower warning limit
040

OREA&5f LR24214309 RR28047117 ICRMS 21/07/2024 13:48  Single analyte failure (W) and single analyt Outwith upper failure and warning limits
013 warning (Sh)

OREAS 922 LR24214309 RR28047117 ICRMS  21/07/2024 15:12  Multiple analyte warnings: Pd, Re Outwith upper warning limits
040

OREAS 922 LR24214186 RR28047107 ICRMS 21/07/2024 15:36  Multiple analyte failures (As, In) and Outwith lower failure limit, consecutive
040 warnings (Cu, Th) lower warning limit and lower warning

limits

MRGeo08 LR24214186 RR28047108 ICRMS  21/07/2024 17:20 Single analyte warning: Al Outwith lower warning limit
040

OREA&5f LR24214186 RR28047109 ICRMS 21/07/2024 17:26  Single analyte warning: Bi Outwith upper warning limit
017

OREAS 922 LR24214186 RR28047109 ICRMS  31/07/2024 11:25 Multiple analyte failures (Ag, Ca) and single Outwith upper/lower failure limits and
040 analyte warning (Mg) upper warning limit

OREAS 46 LR24214309 RR28047110 ICRMS  31/07/2024 11:42  Multiple analyte warnings: Se, V Outwith upper/lower warning limits
032

MRGeo08 LR24214186 RR28047110 ICRMS 21/08/2024 14:41  Single analyte failure (Ce) and single analy Outwith consecutive lower warning limit
040 warning (Sn) and lower warning limit

OREA85f LR24214224 RR28120420 ICRMS  21/08/2024 15:12  Multiple analyte warnings: Ni, Pb Outwith upper/lower warning limits
021

OREAS 922 LR24214224 RR28120420 ICRMS 21/08/2024 15:37  Single analyte failure (Pd) and single analy Outwith upper failure and lower warning
040 warning (Li) limit

OREAS 46 LR24214224 RR28120421 ICRMS  21/08/2024 16:54  Multiple analyte failures (Co, Th) and Outwith upper/lower failure and warning
028 warnings (Ba, Ce, K, Nb) limits

MRGeo08 LR24214224 RR28120421 ICRMS 21/08/2024 18:11  Single analyte failure (Ce) and multiple Outwith consecutive lower warning limit
040 analyte warnings (Sc, V) andupper/lower warning limits

AES25 G10A001 62

AURUM



CRM Batch LIMS code Analysis Date / Time Description Failure / warning
number
OREAQ5f LR24244837 RR28126523 ICRPRMS  21/08/2024 18:45 Multiple analyte failures (Ni, S, Sr) and Outwith lower failure limits, consecutive
014 warnings (Mo;Th, V) lower warning limit and lower warning
limits
OREAS 922 LR24244837 RR28126523 ICRMS  22/08/2024 15:56  Multiple analyte failures (Ce, P, Se, Zn) ani Outwith upper failure limits, consecutive
040 warnings (Co, Ga, Li, Ni, Ta, Zr) upper/lower warning limits and
upper/lower warning limits
OREAS 46 LR24244837 RR28126524 ICRMS  22/08/2024 16:33  Multiple analyte failures (Ni, S, U) and Outwith upper failure limits, consecutive
026 warnings (Cs, Li, Nb, Re, Y) upper/lower warning limits and upper
warning limits
MRGeo08 LR24244837 RR28126524 ICRPRMS  22/08/2024 17:07 Multiple analyte failures (Hg, Se, Zr) and  Outwith upper/lower failure limits,
040 warnings (Ce, Ti, U) consecutive upper warning limit and lower
warning limits
OREAQ5f LR24244816 RR28126525 ICRMS  22/08/2024 18:05 Multiple analyte failures (B, Li, Ta, Th, Y) a Outwith upper/lower failure limits and
016 warnings (As, Cr, U, Zr) lower warning limits
OREAS 46 LR24244816 RR28127041 ICRMS  22/08/2024 20:30 Single analyte failure (Se) and single analy Outwith upper failure and lower warning
008 warning (Ca) limits
OREA85f LR24244837 RR28126521 ICRMS  22/08/2024 21:14  Multiple analyte warnings: Al, Ce, Ge, Outwith upper/lower warning limits
028
OREAS 922 LR24244837 RR28126521 ICRMS  22/08/2024 21:40 Multiple analyte failures (Al, P, Zn) and Outwith upper warning limit
040 warnings (Ag, Nb, Sn)
MRGeo08 LR24244816 RR28127041 ICRMS  22/08/2024 22:53  Multiple analyte failures (Pd, S) and Outwith upper failure limit, consecutive
040 warnings (Au, Ca, Ti) upper warning limit and upper/lower
warning limits
OREA®5f LR24244816 RR28127044 ICRMS  27/08/2024 12:20 Single analyte warning: Mo Outwith upper warning limit
008
OREAQ5f LR24244816 RR28127040 ICRMS  27/08/2024 12:44  Multiple analyte warnings: Nb, Ti, V Outwith lower warning limits
017
OREAS 922 LR24244816 RR28127040 ICRMS  23/09/2024 10:05 Multiple analyte warnings: Ti, Y Outwith upper/lower warning limits
040
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OREAS 922 LR24244816 RR28127044 ICRPRMS  23/09/2024 10:56 Single analyte failure (Se) and multiple Outwith lower warning limit
040 analyte warnings (Cr, Sc)
OREAS 46 LR24244837 RR28126520 ICPMS  23/09/2024 11:30 Single analyte warning: Sr Outwith lower warning limit
026
MRGeo08 LR24244837 RR28126520 ICRMS  23/09/2024 12:27  Multiple analyte warnings: Sc, W Outwith lower warning limits
040
OREA4S5f LR24214224 RR28120418 ICRMS  23/09/2024 13:07  Multiple analyte failures (Pb, Sr) and Outwith upper failure limits and
014 warnings (Bi, Ca, Co, Ga, Sc, Th, U, Zn)  upper/lower warning limits
OREAS 922 LR24214224 RR28120418 ICRMS  24/09/2024 21:03 Multiple analyte failures (B, K, La, Na, Zr) ¢ Outwith upper failure limit, consecutive
040 warnings (Be, Cr, Cu, Ge, Hf) lower warning limits and lower warning
limits
OREAS 46 LR24244816 RR28127043 ICRMS  24/09/2024 21:34  Multiple analyte failures (B, Ca, Cs, Ge, Ne Outwith upper/lower failure limits,
032 Nb, Se, Ti) and warnings (Ba, Mg, Rb, Re, consecutive upper warning limit and
Zr) upper/lower warning limits
MRGeo08 LR24244816 RR28127043 ICRMS  24/09/2024 21:52  Single analyte failure (Na) and single analy Outwith upper failure and warning limits
040 warning (K)
OREAQ5f LR24244837 RR28126525 ICRMS  24/09/2024 23:03  Single analyte failure (S) and multiple Outwith lower failure limit and upper/lower
016 analyte warnings (B, Be, Na) warning limits
OREAS 922 LR24244816 RR28126525 ICRMS  24/09/2024 23:40  Multiple analyte failures (B, Cs, K, La, Na, . Outwith lower failure limits, consecutive
040 Zr) and warnings (Bi, Cd, Ga, Sr) lower warning limits and upper/lower
warning limits
OREAS 46 LR24214224 RR28200324 ICRMS  25/09/2024 00:37  Multiple analyte failures (Na, Pd, Ti) and  Outwith upper failure limits and upper
008 warnings (Be, Te) warning limits
MRGeo08 LR24214224 RR28200324 ICRMS  25/09/2024 00:49  Multiple analyte failures (Cs, Li) and Outwith consecutive upper/lower warning
040 warnings (Au, Ca, Cr, Fe, Ga, Mg, Nb, Th, limits and upper/lower warning limits
OREAQ5f LR24214224 RR28217887 ICRMS  26/09/2024 03:29  Single analyte failure (Hg) and multiple Outwith consecutive upper warning limit
034 analyte warnings (Ca, Hf) and upper warning limits
OREAS 922 LR24214224 RR28217887 ICRMS  26/09/2024 04:12  Single analyte failure (Cs) and single analy Outwith consecutive lower warning limit
040 warning (As) and lower warning limit
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OREAS 46 LR24244837 RR28217888 ICRPMS  26/09/2024 05:25 Multiple analyte failures (Cs, Li) and single Outwith consecutive lower warning limits
003 analyte warning (V) and lower warning limit

MRGeo08 LR24244837 RR28217888 ICPMS 26/09/2024 06:46  Single analyte failure: S Outwith lower failure limit
009

MRGeo08 LR24244837 RR28225663 ICRMS  26/09/2024 07:02  Single analyte failure (Hg) and multiple Outwith consecutive upper warning limit
012 analyte warnings (As, Co, Mg) and lower warning limits

MRGeo08 LR24244816 RR28234646 ICRMS  06/10/2024 16:17  Single analyte warning: Au Outwith upper warning limit
005

OREA85f LR24244816 RR28281414 ICRMS  06/10/2024 16:48  Multiple analyte failures: Pd, W Outwith upper failure limits
004

OREAS 922 LR24244816 RR28281414 ICRMS 06/10/2024 19:16  Multiple analyte warnings: Cd, Hg, Sn Outwith upper/lower warning limits
040

OREAS 46 LR24298594 RR28284388 ICRMS  06/10/2024 19:47  Multiple analyte failures: Hg, Rb Outwith upper failure limit and consecutivt
034 upper warning limit

MRGeo08 LR24298594 RR28284388 ICRMS  06/10/2024 20:21  Single analyte failure (Ni) and multiple Outwith upper failure and warning limits
040 analyte warnings (Cr, Na, P, S)

OREAS 922 LR24298594 RR28306679 ICRMS  06/10/2024 21:10 Single analyte failure (As) and multiple Outwith upper failure and warning limits
040 analyte warnings (P, Zn)

MRGeo08 LR24298594 RR28306680 ICRMS 07/10/2024 13:53  Multiple analyte warnings: Hf, Li, Pb, Sr, Zr Outwith upper warning limits
040

OREAZ5f LR24298594 RR28306681 ICRMS  07/10/2024 14:30 Single analyte failure (La) and multiple Outwith lower failure and upper/lower
018 analyte warnings (Cd, Cs, Pb, Sr, Ti) warning limits

OREAS 922 LR24298594 RR28306681 ICRMS  07/10/2024 15:07 Multiple analyte warnings: As, Sb, W Outwith lower warning limits
040

OREAQ5f LR24298594 RR28306683 ICRMS  10/10/2024 16:03  Single analyte failure: W Outwith upper failure limit
027

OREAS 922 LR24298594 RR28306683 ICRMS  10/10/2024 17:07  Single analyte warning: Na Outwith upper warning limit
040
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MRGeo08 LR24298594 RR28306682 ICPMS  10/10/2024 17:38 Single analyte failure (Fe) and multiple Outwith consecutive lower warning limit
040 analyte warnings (Au, Sh, Te) and upper warning limits

OREAS 46 LR24298594 RR28306684 ICPRMS  10/10/2024 17:45 Single analyte warning: Hg Outwith lower warning limit
004

MRGeo08 LR24298594 RR28306684 ICRMS  10/10/2024 18:14  Single analyte failure: Ag Outwith lower failure limit
014

OREA85f LR24298594 RR2830667/9 ICRMS  10/10/2024 18:20  Multiple analyte warnings: B, S Outwith upper/lower warning limits
017

OREA45f LR24214186 RR28372849 ICRMS  10/10/2024 19:10  Single analyte failure (Fe) and single analy Outwith consecutive lower warning limit
033 warning (As) and upper warning limit

OREAS 922 LR24214186 RR28372849 ICRMS  10/10/2024 19:13  Single analyte failure: Fe Outwith consecutive lower warning limit
037

OREAS 46 LR24298858 RR28387480 ICRMS  10/10/2024 20:19 Multiple analyte warnings: Cu, Pd, Y Outwith upper/lower warning limits
023

MRGeo08 LR24298858 RR28387480 ICRMS  10/10/2024 20:44  Single analyte failure (Ti) and multiple Outwith lower failure and warning limits
040 analyte warnings (Ba, Mg)

OREAQ5f LR24298858 RR28387481 ICRMS  11/10/2024 00:56  Multiple analyte failures (As, Cu, Li, Sb) an Outwith upper failure limits, consecutive
031 warnings (Cd, Mn, Mo, Nb, Ni) lower warning limits and upper/lower

warning limits

OREAS 922 LR24298858 RR28387481 ICRMS  11/10/2024 01:50 Multiple analyte failures (Ba, Be, K, Na) an Outwith upper failure limits and
040 warnings (Cu, Li, Sc) upper/lower warning limits

OREAS 46 LR24298858 RR28387482 ICRMS  11/10/2024 11:03 Single analyte failure (Pd) and multiple Outwith upper failure and warning limits
014 analyte warnings (Re, Ta)

MRGeo08 LR24298858 RR28387482 ICRMS  11/10/2024 11:29  Single analyte failure: Au Outwith lower failure limit
040

OREAS 46 LR24298858 RR28387484 ICRMS  11/10/2024 12:09 Multiple analyte failures (As, Sb) and single Outwith consecutive lower warning limits
010 analyte warning (W) and lower warning limit

MRGeo08 LR24298858 RR28387484 ICRPRMS  11/10/2024 13:06 Multiple analyte warnings: Co, S, V Outwith upper/lower warning limits
040
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OREAQ5f LR24298858 RR28387485 ICPRMS  17/10/2024 23:11  Multiple analyte warnings: Cu, Hg, Nb, Rb  Outwith lower warning limits
004

OREAS 922 LR24298858 RR28387485 ICPRMS  18/10/2024 00:15 Single analyte failure (Cu) and multiple Outwith upper failure and warning limits
024 analyte warnings (Al, Be, Hf, Mn, Sc, Sr, Ti

Zr)

OREA85f LR24244816 RR28389638 ICRMS  18/10/2024 01:41  Single analyte failure (Cu) and multiple Outwith consecutive upper warning limit

012 analyte warnings (Ag, Al, Ba, Be, Ca, Cr, L and upper/lower warning limits
Li, Sc, TI, V)

OREAS 922 LR24244816 RR28389638 ICRMS  18/10/2024 01:52  Multiple analyte failures (Fe, V) and Outwith lower failure and warning limits
022 warnings (Al, Mg, Re)

OREAZ5f LR24298858 RR28475915 ICRMS  18/10/2024 20:49  Multiple analyte warnings: Fe, Sn, Ti Outwith lower warning limits
027

OREAS 922 LR24298858 RR28475915 ICRMS  18/10/2024 21:01 Multiple analyte warnings: Te, U Outwith upper warning limits
040

OREA85f LR24341189 RR28617662 ICRMS  18/10/2024 21:41  Multiple analyte failures (Ta, Th) and single Outwith upper failure limit, consecutive
030 analyte warning (Bi) upper warning limit and lower warning limit

OREAS 922 LR24341189 RR28617662 ICRMS  22/10/2024 19:54  Single analyte failure (Th) and multiple Outwith upper failure limit and upper/lower
040 analyte warnings (Be, Cs, Sr, U) warning limits

MRGeo08 LR24341189 RR28617663 ICRMS  01/11/2024 12:02  Single analyte failure: Ta Outwith upper failure limit
040

OREAS 922 LR24341189 RR28617664 ICRMS  01/11/2024 13:26  Multiple analyte warnings: Hg, Sc Outwith upper/lower warning limits
040

OREAS 46 LR24341189 RR28617665 ICRPRMS 01/11/2024 16:41  Single analyte warning: Fe Outwith lower warning limit
022

MRGeo08 LR24341189 RR28617665 ICPRMS 01/11/2024 16:53 Single analyte failure (Ta) and multiple Outwith upper failure limit and upper/lower
040 analyte warnings (Ce, Mn) warning limits

OREAS 46 LR24341189 RR28673566 ICRMS  01/11/2024 19:53  Single analyte warning: Ni Outwith upper warning limit
031
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MRGeo08 LR24341189 RR28673566 ICPMS  01/11/2024 21:39  Multiple analyte warnings: As, Ni, Ti Outwith lower warning limit
040
OREAQ5f LR24341639 RR28673567 ICRPRMS  01/11/2024 22:43  Single analyte failure: Cs Outwith consecutive lower warning limit
004
OREAS 922 LR24341639 RR28673567 ICRMS  01/11/2024 23:18 Single analyte failure (Pd) and multiple Outwith upper failure limit and upper/lower
040 analyte warnings (Ca, Te) warning limits
OREAS 46 LR24341639 RR28673568 ICRMS  05/11/2024 02:56  Single analyte failure (Cs) and multiple Outwith consecutive lower warning limit
015 analyte warnings (Fe, Mn, Sc) and upper/lower warning limits
MRGeo08 LR24341639 RR28673568 ICRMS  05/11/2024 03:17  Single analyte failure (Mn) and single analy Outwith upper warning limit
040 warning (Fe)
OREAS 922 LR24341639 RR28673569 ICRPRMS  05/11/2024 05:00 Multiple analyte failures (Fe, Mn, Pb) and  Outwith upper failure limit, consecutive
040 warnings (Ca, K, Na) upper/lower warning limits and upper
warning limits
OREAZ5f LR24341189 RR28702430 ICRMS  07/11/2024 08:28 Multiple analyte failures (B, S) and single  Outwith upper failure limits and lower
003 analyte warning (Zn) warning limit
OREAS 922 LR24341189 RR28702430 ICRMS 07/11/2024 08:47  Multiple analyte failures (B, Ba, Be, Mn, P, Outwith upper/lower failure limits,
008 Pb, S) and single analyte warning (Mg) consecutive lower warning limit and lower
warning limit
OREAS 46 LR24341639 RR28673574 ICRMS  07/11/2024 09:05 Multiple analyte failures (Th, U) and single Outwith upper/lower failure limits and
003 analyte warning (Ti) upper warning limit
MRGeo08 LR24341639 RR28673574 ICRMS 12/11/2024 06:12  Single analyte failure (P) and multiple Outwith lower failure and warning limits
008 analyte warnings (Ga, Hf, Nb)
OREAg5f LR24341189 RR28774297 ICRMS 12/11/2024 06:29  Single analyte failure (Re) and multiple Outwith upper failure limit and upper/lower
036 analyte warnings (Co, Ga, Mo, Y) warning limits
OREAS 922 LR24341189 RR28774297 ICRPMS  15/11/2024 21:35 Single analyte failure (Fe) and single analy Outwith consecutive lower warning limit
040 warning (Ni) and upper warning limit
OREAS 46 LR24341639 RR28774298 ICRMS  15/11/2024 22:11  Multiple analyte failures (Be, Ni, S) and Outwith upper failure limit, consecutive
002 warnings (Rb, Se, V) upper/lower warning limits and
upper/lower warning limits
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OREAS 46 LR24341639 RR28781647 ICRPRMS  16/11/2024 00:14  Single analyte failure (P) and multiple Outwith consecutive upper warning limit

033 analyte warnings (Be, Ca, Cr, K, Mn, Na, P and lower warning limits
Th, Ti, V, Zn)

MRGeo08 LR24341639 RR28781647 ICRMS  16/11/2024 00:38 Single analyte failure (Pt) and multiple Outwith upper failure warning limits
040 analyte warnings (Cs, P)

OREA85f LR24341639 RR28781648 ICRMS 16/11/2024 05:33  Single analyte failure (Fe) and single analy Outwith consecutive lower warning limit
002 warning (P) and upper warning limit

OREAS 922 LR24341639 RR28781648 ICRMS  16/11/2024 06:25 Single analyte failure: P Outwith consecutive upper warning limit
006

OREAS 46 LR25004109 RR28766971 ICRMS  18/11/2024 16:56  Single analyte warning: Ge Outwith lower warning limit
002

MRGeo08 LR25004109 RR28766971 ICRMS  18/11/2024 17:44  Multiple analyte failures (P, Pb, S, Zn) and Outwith upper failure limits, consecutive
005 single analyte warning (Li) upper warning limit and upper warning limi

OREA85f LR25004109 RR28766964 ICRMS  18/11/2024 19:27  Single analyte warning: Ce Outwith lower warning limit
008

OREAS 922 LR25004109 RR28766964 ICRMS  18/11/2024 20:00 Single analyte failure: Ti Outwith consecutive upper warning limit
040

OREAS 46 LR25004109 RR28766967 ICRPRMS  21/11/2024 00:33 Multiple analyte failures (As, Mo, Nb, Se)  Outwith lower failure limits and
014 and warnings (Ca, Fe, P, Rb) upper/lower warning limits

MRGeo08 LR25004109 RR28766967 ICRMS  21/11/2024 00:59  Multiple analyte failures (Fe, Ti) and Outwith upper failure limit, consecutive
040 warnings (Ni, P, Zn) upper warning limit and upper warning

limits

OREA®5f LR25004109 RR28766966 ICRMS  03/12/2024 16:23  Multiple analyte warnings: S, Te Outwith upper/lower warning limits
032

OREAS 922 LR25004109 RR28766966 ICRMS  03/12/2024 17:17  Single analyte warning: Zr Outwith upper warning limit
040

OREAS 46 LR25004109 RR28766969 ICRMS 23/12/2024 07:43  Single analyte failure (Ge) and single analy Outwith upper failure and warning limits
024 warning (Ba)

AES25 G10A001 69

AURUM



CRM Batch LIMS code Analysis Date / Time Description Failure / warning
number

MRGeo08 LR25004109 RR28766969 ICPRMS  23/12/2024 08:24  Multiple analyte failures (As, Se) and single Outwith upper failure limit, consecutive
040 analyte warning (Ge) upper warning limit and upper warning limi

MRGeo08 LR25004109 RR28766965 ICRMS  23/12/2024 10:24  Single analyte failure: Pd Outwith upper failure limit
040

OREA85f LR25004109 RR287669740 ICRMS 28/12/2024 17:32  Multiple analyte failures (As, Se) and Outwith consecutive upper warning limits
024 warnings (In, Li, Mn, Zn) and upper/lower warning limits

OREAS 922 LR25004109 RR28766970 ICRMS  28/12/2024 18:18 Single analyte failure (Mn) and multiple Outwith upper failure and warning limits
040 analyte warnings (Be, Co, Pd, V, Zr)

OREAS 46 LR24341639 RR28853425 ICRMS 28/12/2024 19:05  Multiple analyte failures (Cu, Y) and Outwith lower failure limit, consecutive
033 warnings (As, Ca, Cr, Sc, Sr, Ta) upper warning limit and lower warning

limits

MRGeo08 LR24341639 RR28853425 ICRMS  03/01/202511:13 Multiple analyte failures (Ge, Pd, Se) and Outwith upper/lower failure and warning
040 warnings (Hf, Li, Mo, Nb, Pt, Sc, Ta, Th) limits

OREAS 46 LR24341639 RR28872153 ICRPRMS 03/01/2025 11:30 Single analyte failure (S) and multiple Outwith upper failure and upper/lower
003 analyte warnings (Mg, Ta) warning limits

MRGeo08 LR24341639 RR28872153 ICRMS 06/01/2025 14:14  Multiple analyte failures (B, Re) and Outwith upper failure and upper/lower
010 warnings (Cd, P) warning limits

OREAS 922 LR25004109 RR28883138 ICPMS 06/01/2025 15:24  Multiple analyte failures (Al, Hg) and Outwith upper/lower failure and warning
040 warnings (Ag, Hf, Pt, Te) limits

OREAS 46 LR25004109 RR28899319 ICRMS 06/01/2025 16:07 Single analyte failure (Pd) and single analy Outwith upper failure and lower warning
018 warning (TI) limits

MRGeo08 LR25004109 RR28899319 ICRMS 06/01/2025 17:13 Single analyte failure (Se) and multiple Outwith consecutive upper warning and
040 analyte warnings (Ca, Na, Pt) upper warning limits

OREAS 46 LR24341639 RR28963581 ICRMS 06/01/2025 19:43 Single analyte failure (Se) and multiple Outwith lower failure and warning limits
002 analyte warnings (Li, Mo)

MRGeo08 LR24341639 RR28963581 ICRMS  06/01/2025 20:10 Single analyte failure (S) and multiple Outwith consecutive lower warning and
010 analyte warnings (Cr, CHn) lower warning limits

OREAZ5f LR25004109 RR28971286 ICRMS  06/01/202520:20 Single analyte failure (Se) and multiple Outwith consecutive upper warning and
003 analyte warnings (Bi, Sb) upper warning limits
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CRM Batch LIMS code Analysis Date / Time Description Failure / warning
number
OREAS 922 LR25004109 RR28971286 ICPRMS 07/01/202504:28 Multiple analyte warnings: In, Sn, Ti Outwith upper warning limits
013
OREAS 46 LR25004109 RR29061684 ICPRMS 07/01/202504:39 Single analyte failure: Se Outwith consecutive lower warning limit
002
MRGeo08 LR25004109 RR29061684 ICRMS  16/01/2025 19:14  Multiple analyte failures (P, S) and single  Outwith lower failure limit, consecutive
040 analyte warning (B) lower warning limit and lower warning limit
OREAS 46 LR24049240 RR26965848 ICRMS  16/01/202519:35 Single analyte failure (Se) and single analy Outwith consecutive upper warning and
017 warning (As) upper warning limits
MRGeo08 LR24049240 RR26965848 ICRMS  16/01/2025 19:58 Multiple analyte failures (Hg, Pd, Te) and  Outwith upper failure limits, consecutive
040 single analyte warning (Bi) upper warning limit and upper warning limi
OREAS 47 LR24049240 RR26965849 ICRMS  20/01/202503:37  Multiple analyte failures (Ca, Hg) and Outwith upper failure limit, consecutive
028 warnings (Mg, S) upper warning limit and upper/lower
warning limits
OREAS 922 LR24049240 RR26965849 ICRMS  20/01/202504:02 Multiple analyte failures (Ba, Ca, Na, Pb) a Outwith upper failure and warning limits
040 warnings (Be, Ni)
OREAS 46 LR24049240 RR26965850 ICRMS  20/01/202506:00 Multiple analyte failures (Al, P) and warnin¢ Outwith lower failure and warning limits
007 (K, Li, Mn)
MRGeo08 LR24049240 RR26965850 ICRPRMS  20/01/202506:19 Single analyte failure (Se) and multiple Outwith consecutive upper warning limit
040 analyte warnings (Bi, Cd, Mo, Ni, Sc) and upper/lower warning limits
OREAS 47 LR24049240 RR26965851 ICRMS  20/01/202506:42  Multiple analyte failures (Hg, W) and Outwith upper failure limit, consecutive
025 warnings (Cd, Rb, Sh, Sr) upper warning limit and lower warning
limits
OREAS 922 LR24049240 RR26965851 ICRMS  20/01/2025 06:48  Multiple analyte failures (Ba, Ca) and Outwith lower failure limit, consecutive
040 warnings (Ag, Sh) upper warning limit and lower warning
limits
OREAS 46 LR24075017 RR27048180 ICRMS  20/01/2025 15:29 Single analyte failure (Al) and multiple Outwith consecutive lower warning and
023 analyte warnings (Cs, Cu, Ni) lower warning limits
MRGeo08 LR24075017 RR27048180 ICRMS 20/01/2025 16:32  Single analyte failure (S) and multiple Outwith upper failure and upper/lower
040 analyte warnings (Na, V) warning limits
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CRM Batch LIMS code Analysis Date / Time Description Failure / warning
number
MRGeo08 LR24075017 RR27048178 ICRMS  20/01/202517:25 Multiple analyte failures (Mg, S) and Outwith lower failure limit, consecutive
040 warnings (Bi, Li) upper warning limit and upper warning
limits
OREAS 47 LR24075017 RR27048179 ICRPRMS  20/01/202518:06 Multiple analyte warnings: Ce, Na Outwith lower warning limits
031
OREAS 922 LR24075017 RR27048179 ICRMS  21/01/202513:17  Single analyte failure (La) and multiple Outwith lower failure and warning limits
040 analyte warnings (Ag, Ce, Hf)
OREAS 46 LR24075017 RR27048182 ICRMS  21/01/2025 13:46  Multiple analyte failures: Ba, Mn Outwith upper/lower failure limits
010
MRGeo08 LR24075017 RR27048182 ICRMS  21/01/2025 14:40 Multiple analyte failures (Ge, Mg, S) and  Outwith upper/lower failure and upper
040 warnings (Be, Fe, Mn, Sn) warning limits
OREAS 47 LR24075017 RR27053689 ICRMS  21/01/2025 16:18 Multiple analyte warnings: Ag, Ge, Nb Outwith upper/lower warning limits
006
OREAS 922 LR24075017 RR27053689 ICRMS  21/01/202518:09 Single analyte warning: Hf Outwith lower warning limit
027
OREAS 47 LR24075017 RR27088517 ICRMS 22/01/202506:58 Multiple analyte warnings: Al, Ba, Ca, Cr, k Outwith upper warning limits
026
OREAS 922 LR24075017 RR27088517 ICRPRMS  22/01/202507:27  Single analyte failure (As) and multiple Outwith upper failure and lower warning
040 analyte warnings (Cr, Fe) limits
OREAS 46 LR24078529 RR27088518 ICRMS 04/02/202500:25 Single analyte failure (Ge) and single analy Outwith consecutive lower warning and
011 warning (Rb) upper warning limits
MRGeo08 LR24078529 RR27088518 ICRPMS 04/02/2025 00:50 Multiple analyte failures (B, Ga, Mn, Sc) an Outwith lower failure limits, consecutive
040 single analyte warning (Ge) lower warning limits and lower warning
limit
OREAS 46 LR24078529 RR27088520 ICRPMS  04/02/202501:13 Multiple analyte failures (As, Ge) and Outwith consecutive lower warning limits
002 warnings (Ni, Sb, Sr) and upper/lower warning limits
MRGeo08 LR24078529 RR27088520 ICRPMS  04/02/202501:26 Multiple analyte failures (B, Ga, Mn) and  Outwith lower failure limits, consecutive
040 warnings (Co, U) lower warning limit and upper/lower
warning limits
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CRM Batch LIMS code Analysis Date / Time Description Failure / warning
number
OREAS 46 LR24078529 RR27088522 ICPRMS  11/02/202523:00 Multiple analyte failures (Bi, Mg, Mn, S, Zn' Outwith upper/lower failure limits,
007 and warnings (Be, Ca, Cu) consecutive upper warning limit and upper
warning limits
MRGeo08 LR24078529 RR27088522 ICRMS  12/02/2025 00:32  Single analyte failure (As) and multiple Outwith consecutive lower warning limit
025 analyte warnings (Hf, In, Pd) and upper warning limits
OREAS 47 LR24078529 RR27088519 ICRMS  12/02/202501:07 Multiple analyte failures (Al, Be, Ca, Fe, Ne Outwith upper failure limits, consecutive
032 Sr) and warnings (Ce, K, La, Mo, P, S, W) upper warning limit and upper/lower
warning limits
OREAS 922 LR24078529 RR27088519 ICRMS  20/02/202501:45 Multiple analyte failures (Ga, Th, U) and Outwith lower failure and warning limits
040 warnings (Ba, Ni, Sc)
OREAS 46 LR24075017 RR27131205 ICRMS  20/02/202501:58 Multiple analyte failures: Na, Sr Outwith upper failure limit and consecutive
009 upper warning limit
MRGeo08 LR24075017 RR27131205 ICRMS  20/02/202503:53 Multiple analyte failures (Na, Nb, Pb, W) ar Outwith upper/lower failure limits and
024 warnings (La, Mg, V, Zn) lower warning limits
OREAS 47 LR24078529 RR27104401 ICRMS  20/02/202504:10 Multiple analyte failures (Bi, Pd) and single Outwith upper failure and warning limits
002 analyte warning (Sbh)
OREAS 922 LR24078529 RR27104401 ICRMS  12/03/2025 15:25 Multiple analyte failures (Ag, Au) and single Outwith upper failure and warning limits
005 analyte warning (Sb)
OREAS 47 LR24078529 RR27174659 ICRMS  12/03/202517:14  Multiple analyte failures (Cs, Na, Sr) and  Outwith upper failure limits, consecutive
003 warnings (Hf, K, Rb, Tl, Y) upper warning limit and upper warning
limits
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Linear regression plotand data conditioning

For all CRM data, a regression analysis of the certified reference concentration against the mean
measured concentration was evaluated to assess analytical performance and presismmnall analyses

reported here were carried out followingqua regiaextraction,available certified values ameported

for aqua regiaor other incomplete extractiomwhere availabld y R I NE NBEFSNNBR (2 I &
2 KSNE OSNIATFTASR QI tdzSa 200GFAYSR WEKNRIIA® RAESIEAL 2y
used insteadto carry out regression analysiShe methodology foM2 (i I £ Q RA @sdhétwieen2 ya J1
different CRMsbut certified values forsuch extractions aretypically significantly higher than those

recorded foraqua regiaextractions.In these cases, the utility of the regression analysis is limited fzand t

user isadvised to interprethe resultantplots accordinglyfFor thelCPamanalytes five CRMare available:

STSD 1, STSD 3, TILL 1, TILL 2 and TILL 3. Each regression line and itaredaatoinon up to five

data points. In the case of ihouse CRMs, all certified values used in the regression analyses are for
partial extractionsFor the LObBnd pHanalyses there are no CRMs but a series of project SRMs were

used APT, AST, SPT and S3iE reference concentrations employed for the regression analysis of
measured LOI and pH dasaie the means of previous analyses of the SRMs carried out for preceding
survey blocks up to and including G6 block data.

A summary of the linear regression relationshipisthe ICPar analytes presented imTablel3 for Tellus

CRM data and iffable15 for in-house CRM datalable14 displays the regression relationship for LOI

and pH data. Regression curves fornalytes for which OSNII A FASR @I f dzS§8&a 200l Ay
digestionsare availablegenerallydisplay a very gooft to the data points and, in turn, the measured

values aregenerallya good match for certified values. In some cases (Ad;&&)the good fit obtained

is at least partly a reflection aflustering of data at either end of the data range, yielding a ‘tear

point regression curveor an actual twepoint regression curve in the case of Ebr a few analytes such

as Be, K and Na, measured values are a poor match for certified vadssfhlyreflectingthe different

partial extraction methodology used for the CRiMther than any analytical issues

Some egression curves fornalytesT 2 NJ 6 KA OK 2y f & OSNIAFTASR O f dsSa 3
are availabledisplaygood fits to the data (Ce, Cs, Li, U) but, with the exception of U, measured and
certified valuedor these analytesre generallypoorly matched Regression curves fonalytessuch as

Au, Hf, Sc, Sr, Ta, Ti and Zr display poor fits to the measuredaslatell as a very poor match for

certified values This is unsurprising in the case of elements shghhatRA & LJX & | adNRy 3 day
in soil samplesgiven the small quantity of sample analysed. In the case of other elemais, regia

extracts from soil a small proportion of thetal concentration of element present in the sample (e.qg. c.

1 % of Hf or ZrReimanret al. 2014, so a significant mismatch between certified and analytical values is

to be expectedRegression plots were not constructed Bir Ga, Gdn, Pd, PtRe, SeSn Te, Thnd W

due toinsufficientcertified data. No ICPaidata are recommended to be conditioned

In the case of pH, as noted above, reportiata for GL0A peaty RM data are generallyn line with data
for adjacent survey block§'he AQ0Adata forthe silty SRM, SI-pH, are consistenthjhigher than tlose
recorded for the other silty SRM, A§IH, something not generally observed for other blocks.
Consequently, the A sampledata require conditioningor levellingjf they are to be mapped together
with data for other blocks. The linear regression relationship between th@A@H RM data and the
mean values for the pH SRMs for blocks up to G6 (Table 13) provitesns of conditioning the data in
this case.
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Tablel3Linear regression relationships for |@Panalytes.

Linear regression relationships

Analyte CRMs Digestion Intercept  Slope R squared
Ag(mg kg)  STSH, STSB, TILEL, TILE2, TILE3 partial 0.067 0.853 1

Al (%) TILEL, TILE2, TILE3 partial 0.353 0.719 0.997
As(mg kgh) STSH, STSE, TILK, TILE2, TILE3 partial 4.3 0.953 1
Au(mgkgl)  STSHL, STSE, TILLL, TILE2, TILE3 total -0.00515 1.66 0.849
B(mg kgt STSH, STSB total 2.23 0.0429 1
Ba(mg kg)  TILEL, TILE2, TILE3 partial -5.94 1.05 0.999
Be(mg kgl)  TILEL, TILE2, TILE3 partial -0.468 0.931 0.986
Bi(mg kg')

Ca(%) TILEL, TILE2, TILE3 partial -0.0163  0.818 0.998
Cd(mg kg TILEL, TILE2, TILE3 partial 0.0282 1.13 0.99
Ce(mg kg)  STSH, STSB, TILL, TILE2, TILE3 total -4.75 0.782 0.949
Co(mg kgh) STSH, STS8, TILHL, TILE2, TILE3 partial 0.332 0.985 0.889
Cr(mgkg)  STSH, STSB, TILEL, TILE2, TILE3 partial 3.76 0.79 0.998
Cs(mg kg STSHEL, STSE, TILK, TILE2, TILE3 total -0.0827 0.564 0.995
Cu(mg kgh STSHEL, STSE, TILK, TILE2, TILE3 partial -0.813 0.997 0.999
Fe(%) STSHEL, STSE, TILK, TILE2, TILE3 partial 0.187 0.934 0.912
Ga(mg kg')

Ge(mg kgh

Hf (mg kg') STSH, STS8, TILEL, TILE2, TILE3 total 0.0205 0.00111 0.035
Hg(mg kg)  STSHL, STSB, TILEL, TILE2, TILE3 partial -0.00933 1.05 0.903
In (mg kg')

K (%) TILEL, TILE2, TILE3 partial -0.0325 0.802 0.992
La(mg kd') STSH, STSE, TILK, TILE2, TILE total 2.78 0.575 0.858
Li(mg kgb) STSHL, STSB, TILH, TILE2, TILL total 0.624 0.744 0.975
Mg (%) TILEL, TILE2, TILE3 partial -0.119 1.07 0.997
Mn (mg kg)  STSH, STSE, TILK, TILE2, TILE3 partial 121 0.909 0.995
Mo (mg kgl)  TILEL, TILE2, TILE3 partial .77 1.23 0.981
Na (%) TILEL, TILE2, TILE3 partial 0.0163 0.257 0.542
Nb (mg kgh) STSHL, STSE, TILK, TILE2, TILE3 total -0.432 0.198 0.869
Ni (mg kgh STSHL, STSE, TILK, TILE2, TILE3 partial 3.18 0.909 0.935
P (%) TILEL, TILE2, TILE3 partial 0.00546  0.798 0.681
Pb(mg kg") STSH, STSE, TILK, TILE2, TILE3 partial 1.82 0.984 0.997
Pd(mg kg")

Pt(mg kg

Rb(mg kgh) STSH, STSE, TILK, TILE2, TILE3 total -4.76 0.304 0.943
Re(mg kg)
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Linear regression relationships

Analyte CRMs Digestion Intercept  Slope R squared
S(%) STSHL, STSB total -0.0385 1.44 1

Sb(mg kg)  STSH, STSB partial 0.372 0.925 1

Sc(mg kgb) STSHEL, STSE, TILK, TILE2, TILE3 total 4.07 -0.0132 0.000513
Se(mg kgb)

Sn(mg kgb)

Sr(mgkgl)  STSH, STSB, TILLL, TILE2, TILE3 total 43 -0.0557  0.023
Ta(mg kg') STSHL, STSE, TILK, TILE2 total 0.00211  -0.0005 0.221
Te(mg kg')

Th(mg kg') STSHEL, STSE, TILK, TILE2, TILE3 total -1.38 0.531 0.766
Ti(%) STSHEL, STSE, TILK, TILE2, TILE3 total 0.0489 0.012 0.503
TI(mg kg")

U (mg kg STSH, STSB, TILKL, TILE2, TILE3 total -1.09 0.927 0.97

V (mg kg') STSH, STSE, TILKL, TILE2, TILE3 partial 21 0.57 0.533

W (mg kg')

Y (mg kg STSHEL, STSE, TILK, TILE2, TILE3 total -3.19 0.561 0.486
Zn(mg kg)  STSH, STSB, TILLL, TILE2, TILE3 partial 2.2 0.995 0.999
Zr(mg kgh STSHEL, STSE, TILK, TILE2, TILE3 total 0.953 0.000894 0.0135

Tablel4 Linear regression relationships for LOI at 45@f@ pH CaGl

Linear regression relationships

Analyte Intercept Slope R squared
LOI at 450°C (%) 0.219 1 1
pH CaGl -0.06 1.07 0.996

Tablel5Linear regression relationship fdaboratory in-house ICPar analytes

Linear regression relationships

Analyte CRMs Digestion Intercept  Slope R
Ag(mg kgb) OREAS 922, OREAS 46, OREASRGe008, OREASS partial 0.00113 1.01 1

Al (%) OREAS 922, OREAS 46, OREASRGe008, OREASS partial -0.0637 1.04 0.999
As(mg kgh) OREAS 922, OREAS 46, OREASRGe008, OREAST partial -0.106 1.04 1
Au(mg kgh) MRGeo008, OREAISf, OREAZ7 partial -0.000147 0.993 1
B(mg kg') OREAS 922, OREAS 46, MRGe008, GIBEAS n/a

Ba(mg kg') OREAS 922, OREAS 46, OREASRGe008, OREASS partial -3.3 1.01 1
Be(mg kg OREAS 922, OREAS 46, OREAS 47, MRGe00B4BIREA partial -0.0119 1 0.996
Bi(mg kgt OREAS 922, OREAS 46, OREAS 47, MRGe00B4BIREA partial -0.0152 1.05 1
Ca(%) OREAS 922, OREAS 46, OREAS 47, MRGe0o0B4BIREA partial -0.0125 1.02 1
Cd(mg kg OREAS 922, OREAS 46, OREAS 47, MRGe0o0B4BIREA partial -0.0105 1.05 1
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Linear regression relationships

Analyte CRMs Digestion  Intercept  Slope R
Ce(mg kg OREAS 922, OREAS 46, OREAS 47, MRGe00B4BIREA partial -0.941 1.01 1
Co(mg kg OREAS 922, OREAS 46, OREAS 47, MRGe00B4BIREA partial -0.0715 1 0.999
Cr(mg kgb) OREAS 922, OREAS 46, OREAS 47, MRGe00B4BIREA partial 0.12 1.01 1
Cs(mg kg OREAS 922, OREAS 46, OREAS 47, MRGe0o084BIREA partial -0.0862 1.01 1
Cu(mg kg OREAS 922, OREAS 46, OREAS 47, MRGe0084BIREA partial 231 1.01 1
Fe(%) OREAS 922, OREAS 46, OREAS 47, MRGe0o084BIREA partial -0.0997 1.03 1
Ga(mg kgb) OREAS 922, OREAS 46, OREAS 47, MRGe0o0B4BIREA partial -0.246 1.03 0.997
Ge(mg kg OREAS 922, OREAS 46, OREAS 47, MRGe00B4BIREA partial 0.0126 0.88 0.992
Hf (mg kg') OREAS 922, OREAS 46, OREASRGe008, OREAST partial 0.000866 0.984 1
Hg(mg kgh) OREAS 46, OREASMRGe008, OREAISf partial 0.00109 0.959 1

In (Mg kgb) OREAS 922, OREAS 46, OREAMRGe008, OREAST partial -0.00356 1.02 0.999
K (%) OREAS 922, OREAS 46, OREAS 47, MRGe0084BIREA partial -0.012 1.03 0.999
La(mg kgb) OREAS 922, OREAS 46, OREAS 47, MRGe0084BIREA partial -0.861 1.03 0.992
Li(mg kgb) OREAS 922, OREAS 46, OREASRGe008 partial -0.223 1.03 1

Mg (%) OREAS 922, OREAS 46, OREAS 47, MRGeoOB4EIREA partial -0.0396 1.04 0.999
Mn (mg kgb) OREAS 922, OREAS 46, OREAS 47, MRGeoOB4EIREA partial 7.41 1.01 1

Mo (mg kgb) OREAS 922, OREAS 46, OREAS 47, MRGeoOB4EIREA partial -0.0301 0987 1
Na(%) OREAS 922, OREAS 46, OREAS 47, MRGe0084BIREA partial -0.00751 1.1 1

Nb (mg kgh) OREAS 922, OREASGIREAS 4RIRGeo08 partial -0.145 1.04 0.934
Ni (mg kgb) OREAS 922, OREAS 46, OREAS 47, MRGe0084BIREA partial -1.09 1.02 1

P (%) OREAS 922, OREAS 46, OREAS 47, MRGe00B4BIREA partial -0.000245 1.02 0.999
Pb(mg kgb) OREAS 922, OREAS 46, OREAS 47, MRGe0OB4EIREA partial -0.449 0999 1
Pd(mg kg") MRGe008, OREAISf, OREAS 47 partial -0.00401 1.08 0.997
Pt(mg kgb) MRGe008, OREAISf, OREAS 47 partial -0.000777 1.01 0.999
Rb(mg kgh) OREAS 922, OREAS 46, OREAS 47, MRGe0o0846fREA partial -0.702 1.02 1
Re(mg kgh) n/a

S(%) OREAS 922, MRGe008, OREFKSOREAS 47 partial -0.00134 1.01 0.999
Sb(mg kg') OREAS 922, OREASGREAS 4¥RGeo08 partial 0.0893 0.958 0.994
Sc(mg kgh) OREAS 922, OREAS 46, OREAS 47, MRGeo084BIREA partial -0.0458 1.01 1
Se(mg kgh) OREAS 922, MRGeo08 partial -0.952 1.25 1
Sn(mg kgt OREAS 922, OREAS 46, OREAS 47, MRGe0o0B4BIREA partial 0.00369 0.986 0.998
Sr(mg kg OREAS 922, OREAS 46, OREAS 47, MRGe0o0B4BIREA partial -1.85 1.05 0.998
Ta(mg kg') n/a

Te(mg kg) OREAS 46REAS 4MRGeo08 partial -0.00841 1.37 0.932
Th(mg kgh) OREAS 922, OREAS 46, OREAS 47, MRGeo0846fREA partial -0.145 1.02 1
Ti(%) OREAS 46REAS 4KMRGe008, OREAIST partial 0.00313 0974 1
TI(mg kgt OREAS 922, OREAS 46, OREAS 47, MRGe0o0B4BIREA partial -0.00507 1.02 1
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Linear regression relationships

Analyte CRMs Digestion  Intercept  Slope R

U (mg kgb) OREAS 922, OREAS 46, OREAS 47, MRGe00B4BIREA partial -0.0492 1.03 1

V (mg kgb) OREAS 922, OREAS 46, OREAS 47, MRGe00B4BIREA partial -0.116 1 0.999
W (mg kg OREAS 922, OREASGIREAS 4KRGeo08 partial 0.00632 0976 1

Y (mg kgb) OREAS 922, OREAS 46, OREAS 47, MRGe0o084BIREA partial 0.162 0.961 0.995
Zn(mg kg OREAS 922, OREAS 46, OREAS 47, MRGe0084BIREA partial 111 1.01 1
Zr(mg kgb) OREAS 922, OREAS 46, OREAS 47, MRGe0o084BIREA partial -0.635 1.02 1

Beryllium (Beby ICPa(MS41EBLD)

Berylliumconcentrations measured ihe MS41EBLD methodlo not fit well to certified concentrations

in the CRMs, being significantly lower in each case. The regression line is nevertheless broadly parallel to
the 1:1 line, indicating a consistent rate of extraction of Baguoa regiaacross the range of CRMs. This

data should be used with caution. No data conditioning is recommended.

TILL-1 TILL-2 TILL-3

y =-0.468 + 0.931, s 0.986 f 15 y=-0468 +0.931,f *=0.986 ® 154 y =-0.468 + 0.931, 0.986

LS
o
n

0.94 0.9 0.94

0.64 0.6 0.64

Mean measured concentration Be (mg kg™')

Y 12 16 20 08 12 16 20 0.8 12 16 20
. . 1
Certified concentration Be (mg kg™')

Chart 2 Beryllium (Be)(MS41LBLD) determined by ICRIS in blind CRMs, faceted by CRM name. The 1:1 equality line is
shown as a dashedyanline.

Calcium (Cd)y ICRr (MS41EBLD)

Calciumconcentrations measured bthe MS41LBLD methoddo not fit particularly well to certified
concentrations in the CRMs, being significantly lower in each case. The regression line is nevertheless
broadly parallel to the 1:1 line, indicating a consistent rate of extraction of @gua regiaacross the

range of CRMs. This data should be used with caution. No data conditioning is recommended.
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Certified concentration Ca (%)

Chart3 Calcium(Cg (MS41EBLD) determined by IGRIS in blindCRMs, faceted byORM name. The 1:1 equality line is shown
as a dashedyanline.

Potassium (Kjy ICRr (MS41EBLD)

Potassium concentrations measured byhe MS41EBLD methoddo not fit well to certified
concentrations in the CRMs, being significantly lower in each case. The regression line is nevertheless
broadly parallel to the 1:1 line, indicating a consistent rate of extraction ofdfjua regiaacross the

range of CRMs. This data should be used with caution. No data conditioning is recommended.

TILL-1 TILL-2 TILL-3

y =-0.0325 + 0.802, r" #'0.992 y =-0.0325 + 0.802, * 0.992 y =-0.0325 + 0.802, r* #0.992 -

o
w

031 0.31

<
o

0.21 0.24

014 014

Mean measured concentration K (%)
o

0.2 0.3 0.4 02 0.3 0.4 0.2 0.3 0.4
Certified concentration K (%)

Chart4 Potassium (K) (MS41BLD) determined by ICRIS in blind CRMs, faceted by CRM name. The 1:1 equality line is
shown as a dashed cyan line.

Magnesium (Mgpy ICRr (MS41LBLD)

Magnesium concentrations measured byhe MS41EBLD methoddo not fit well to certified
concentrations in the CRMs, being significantly lower in each case. The regression line is nevertheless
broadly parallel to the 1:1 line, indicating a consistent rate of extraction of Mugjira regiaacross the

range of CRMs. This data should be used with caution. No data conditioning is recommended.
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Chart5 Magnesium (Mg) (MS41BLD) determined by ICKIS in blind CRMs, faceted by CRM name. The 1:1 equality line is
shown as a dashed cyan line.

Sodium (Naby ICRr (MS41EBLD)

Sodium concentrations measured in CRMs the MS41EBLD methodare significantly lower than
corresponding certified concentrations in each case. Use of this data is not recommexdedata

conditioning is recommended.
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Chart6 Sodium (Na) (MS41BLD) determined by IGFIS in blind CRMs, faceted by CRM name. The 1:1 equality line is not
visible but lies to the left of the chart area

Phosphorus (Ryy ICRr (MS41LBLD)

Phosphorus concentrations measured by M&41LBLD methodare generally good but yield a poorly

fitting regression curve owing to apparently poor data for one CRM-gJlL&ome caution is required
AIAGSY GGKIG GKS GLINIAFféE SEGNI OGA2y YS(Kzguadz SR
regiadigestion. No data conditioning is recommended.
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Chart7 Phosphorus (P) (MS44RL D) determined by IGRIS in blind CRMs, faceted by CRM name. The 1:1 equality line is
shown as a dashed cyan line
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Vanadium (Vpy I®Par(MS41LBLD)

Vanadium concentrations measured by t&41EBLD methodare generally good but yield a somewhat
poorly-fitting regression curve. No data conditioning is recommended.
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Chart8 Vanadium (V) (MS41BLD) determined by IGRIS in blind CRMs, faceted by CRM name. The 1:1 equality line is
shown as a dashed cyan line.
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pH CagGl

Reported pH values fahe SS3pH SRM for GOA aresomewhat higher than those for the A$H SRM,
more so than is the case for dataported for adjacent survey blocks. Thus, regression of the data
against mean values for Tellus survey blocks up to G6 yields a regression curvslitathioffset from

the 1:1 line. For mapping purposes, in order to level data against adjacent survey R6¢k§ G7, G9,

data conditioning is recommended using the equation for the regression curve (Table 13).

APT_pH AST_pH
y=-0.06 +1.07, I* = 0.996 . y=-0.06 +1.07, " = 0.996 .

@

-

40 45 50 55 60 40 45 50 55 80

SPT_pH SST_pH
=-0.06+1.07, =099 . y=-0.06 +1.07, * = 0.996 (]
y

Mean measured concentration pH (unit)

40 45 50 55 60 20 45 50 55 80
Certified concentration pH (unit)

Chart9 pH CaCl2 in blind SRMs, faceted by SRM name. The 1:1 equality line is shown as dashed cyan line
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Calculating relative bias
) Al Aofis AATAACGGAAMAT O OAGERIGAT AAT O0AGET 1
0o OAZEAGAT AT OOAOET 1 prT

Equationl Relative bias %

The relative bias of each analytelative to the certified concentration in each of tlEgRMsanalysed

(STSHEL; STSE; TILEL; TILE2 and TIL3) has beencalculatedaccording to Equation 1 (above). The

results arepresented inTablel6, Tablel7, Tablel8, Tablel9 and Table20. Certified concentrations for

LI NILAFE SEGNF OGA2ya NB dzASR 6KSNB | GFAftlofS 06 dz
used. The latter can be expected to differ significantly, in the case of some elements, from
concentrations measured following partial extractionaiqua regia potentially leading to large negative

bias estimates for those elements with low extraction rates.
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Tablel6{ dzY Y NB 2F NBfIl G§A DS 0Al 4 CRMdata (n3)analyseddy ICRadaiethad MEBIUDE 2 NJ { ¢ { 5
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detection for the analytical method.

Au (mgkd) Ag (mgkg) Al (%) As (mgkd) B (mgkd) Ba(mgkg)  Be(mgkd)  Bi(mgkd)  Ca (%) Cd (mgkg)  Ce (mgkg) Co (mgkg)
Bias % -12.38% 10.15% -75.99% 21.12% -93.21% -54.36% -74.00% N/A -37.11% 21.05% -28.78% 2.24%
Cert Total Partial Total Partial Total Total Total N/A Total Partial Total Partial
%<LLD 0.0% 0.0% 0.0% 0.0% 23.1% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

Cr (mgkd) Cs (mgkd) Cu(mgkg)  Fe f0) Ga(mgkdg)  Ge (mgkd)  Hf (mgkd) Hg (mgkd)  In(mgkd) K (%) La (mgkg) Li (mgkd)
Bias % -4.41% -41.82% 0.61% -3.19% N/A N/A -99.63% 0.86% N/A -92.61% -28.10% -16.69%
Cert Partial Total Partial Partial N/A N/A Total Partial N/A Total Total Total
%<LLD 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

Mg (%) Mn (mgkgh) Mo (mgkgh)  Na (%) Nb (mgkg)  Ni (mgkd) P (%) Pb (mgkgd) Pd (mgkg) Pt (mgkd) Rb (mgkd) Re (mgkg)
Bias % -44.87% -4.44% -50.35% -97.93%  -85.95% 13.85% -11.53% 1.97% N/A N/A -73.10% N/A
Cert Total Partial Partial Total Total Partial Total Partial N/A N/A Total N/A
% <LLD 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 84.6% 7.7% 0.0% 0.0%

S (%) Sb (mgkgd) Sc(mgkg)  Se(mgkd) Sn(mgkg)  Sr(mgkd) Ta(mgkg)  Te(mgkg)  Th(mgkd)  Ti(%) Tl (mgkg) U (mgkd)
Bias % 22.38% 11.08% -714.73% N/A -55.87% -82.65% -99.46% N/A -83.60% -92.70% N/A -11.44%
Cert Total Partial Total N/A Total Total Total N/A Total Total N/A Total
%<LLD 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 7.7% 0.0% 0.0% 0.0% 0.0% 0.0%

V (mgkd) W (mgkg) Y (mgkd) Zn (mgkg)  Zr (mgkd)
Bias % 0.98% N/A -40.86% -0.27% -99.69%
Cert Partial N/A Total Partial Total
% <LLD 0.0% 0.0% 0.0% 0.0% 0.0%
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Tablel7{ dzY Y NB 2F NB{il G§AJS 0Al 8CRMdata (n3)analyseddy ICRadaiethad MEBUDE 2 NJ { ¢ { 5
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detection for the analytical method.

Au (mgkd)  Ag(mgkd) Al (%) As (mgkd) B (mgkg) Ba(mgkd)  Be(mgkg)  Bi(mgkd)  Ca (%) Cd (mgkg)  Ce(mgkg)  Co (mgkg)
Bias % -54.55% -0.48% -72.60% 16.04% -92.99% -56.18% -57.51% N/A -47.47% 13.11% -37.49% -1.91%
Cert Total Partial Total Partial Total Total Total N/A Total Partial Total Partial
% <LLD 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Cr(mgkg)  Cs(mgkg)  Cu(mgkg) Fe (%) Ga(mgkdg)  Ge (mgkd)  Hf (mgkd) Hg (mgkd)  In(mgkd) K (%) La (mgkg) Li (mgkd)
Bias % -10.99% -49.09% -1.72% -5.15% N/A N/A -99.68% -9.66% N/A -91.53% -41.42% -15.75%
Cert Partial Total Partial Partial N/A N/A Total Partial N/A Total Total Total
% <LLD 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Mg (%) Mn (mgkgt) Mo (mgkg) Na (%) Nb (mgkg)  Ni (mgkd) P (%) Pb (mgkgd) Pd (mgkg) Pt (mgkd) Rb (mgkd) Re (mgkg)
Bias % -44.32% -8.39% -12.70% -97.02% -88.83% 9.83% -19.06% 4.23% N/A N/A -76.99% N/A
Cert Total Partial Partial Total Total Partial Total Partial N/A N/A Total N/A
% <LLD 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 84.6% 7.7% 0.0% 0.0%
S (%) Sb (mgkg)  Sc(mgkd)  Se(mgkd)  Sn(mgkg)  Sr(mgkg) Ta(mgkg)  Te(mgkg)  Th(mgkd)  Ti(%) Tl (mgkg) U (mgkd)
Bias % 16.26% 7.98% -75.31% N/A -61.45% -71.52% -99.77% N/A -88.68% -90.83% N/A -20.59%
Cert Total Partial Total N/A Total Total Total N/A Total Total N/A Total
% <LLD 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
V (mgkd) W (mgkg) Y (mgkgd) Zn (mgkg)  Zr (mgkd)
Bias % -15.06% N/A -42.93% -2.82% -99.65%
Cert Partial N/A Total Partial Total
% <LLD 0.0% 0.0% 0.0% 0.0% 0.0%
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Tablel8{ dzY Yl NB 2F NBft I G§A DS 0 A |-ACRY dataAi=E2) dinadysed 6y HOP& debthodiSRID.T 2 NJ ¢ L [ [
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detection for the analytical method.

Au (mgkd)  Ag(mgkd) Al (%) As (mgkd) B (mgkg) Ba(mgkd)  Be(mgkg)  Bi(mgkd)  Ca (%) Cd (mgkg)  Ce(mgkg)  Co (mgkg)
Bias % 40.81% 16.12% -7.49% 28.18% N/A -2.34% 353.64% N/A -23.48% N/A -26.49% 5.30%
Cert Total Partial Partial Partial N/A Partial Partial N/A Partial N/A Total Partial
% <LLD 0.0% 0.0% 0.0% 0.0% 33.3% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Cr(mgkg)  Cs(mgkg)  Cu(mgkg) Fe (%) Ga(mgkdg)  Ge (mgkd)  Hf (mgkd) Hg (mgkd)  In(mgkd) K (%) La (mgkg) Li (mgkd)
Bias % -9.97% -41.46% -2.61% 5.66% N/A N/A -99.87% -3.91% N/A -54.69% -33.53% -34.97%
Cert Partial Total Partial Partial N/A N/A Total Partial N/A Partial Total Total
% <LLD 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Mg (%) Mn (mgkgt) Mo (mgkg) Na (%) Nb (mgkg)  Ni (mgkd) P (%) Pb (mgkgd) Pd (mgkg) Pt (mgkd) Rb (mgkd) Re (mgkg)
Bias % -12.73% 13.87% N/A -40.26% -83.17% -1.91% -5.06% 15.83% N/A N/A -86.24% N/A
Cert Partial Partial N/A Partial Total Partial Partial Partial N/A N/A Total N/A
% <LLD 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 83.3% 25.0% 0.0% 8.3%
S (%) Sb (mgkg)  Sc(mgkd)  Se(mgkd)  Sn(mgkg)  Sr(mgkg) Ta(mgkg)  Te(mgkg)  Th(mgkd)  Ti(%) Tl (mgkg) U (mgkd)
Bias % N/A -27.47% -63.58% N/A N/A -96.36% -99.85% N/A -60.25% -85.67% N/A -61.39%
Cert N/A Total Total N/A N/A Total Total N/A Total Total N/A Total
% <LLD 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 8.3% 0.0% 0.0% 0.0% 0.0% 0.0%
V (mgkd) W (mgkg) Y (mgkgd) Zn (mgkg)  Zr (mgkd)
Bias % 18.16% N/A -64.63% -5.76% -99.87%
Cert Partial N/A Total Partial Total
% <LLD 0.0% 0.0% 0.0% 0.0% 0.0%
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detection for the analytical method.

Au (mgkd)  Ag(mgkd) Al (%) As (mgkd) B (mgkg) Ba(mgkd)  Be(mgkg)  Bi(mgkd)  Ca (%) Cd (mgkg)  Ce(mgkg)  Co (mgkg)
Bias % -38.09% 25.11% -18.03% 11.67% N/A -0.04% 619.05% 24.99% -24.09% 15.80% -24.68% 2.45%
Cert Total Partial Partial Partial N/A Partial Partial Partial Partial Partial Total Partial
% <LLD 0.0% 0.0% 0.0% 0.0% 100% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Cr(mgkg)  Cs(mgkg)  Cu(mgkg) Fe (%) Ga(mgkdg)  Ge (mgkd)  Hf (mgkd) Hg (mgkd)  In(mgkd) K (%) La (mgkg) Li (mgkd)
Bias % -12.67% -43.12% -0.97% 3.98% N/A N/A -99.43% -2.04% N/A -27.25% -30.47% -25.93%
Cert Partial Total Partial Partial N/A N/A Total Partial N/A Partial Total Total
% <LLD 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Mg (%) Mn (mgkgt) Mo (mgkg) Na (%) Nb (mgkg)  Ni (mgkd) P (%) Pb (mgkgd) Pd (mgkg) Pt (mgkd) Rb (mgkd) Re (mgkg)
Bias % -9.22% 17.87% 13.08% -49.35% -80.27% 0.39% -33.10% 10.36% N/A N/A -71.88% N/A
Cert Partial Partial Partial Partial Total Partial Partial Partial N/A N/A Total N/A
% <LLD 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 57.1% 28.6% 0.0% 0.0%
S (%) Sb (mgkg)  Sc(mgkd)  Se(mgkd)  Sn(mgkg)  Sr(mgkg) Ta(mgkg)  Te(mgkg)  Th(mgkd)  Ti(%) Tl (mgkg) U (mgkd)
Bias % N/A -52.67% -58.36% N/A N/A -90.72% -99.94% N/A -48.62% -97.90% N/A -43.25%
Cert N/A Total Total N/A N/A Total Total N/A Total Total N/A Total
% <LLD 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 14.3% 0.0% 0.0% 0.0% 0.0% 0.0%
V (mgkd) W (mgkg) Y (mgkgd) Zn (mgkg)  Zr (mgkd)
Bias % 9.70% -59.93% -69.82% -1.23% -99.16%
Cert Partial Total Total Partial Total
% <LLD 0.0% 0.0% 0.0% 0.0% 0.0%
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detection for the analytical method.

Au (mgkd)  Ag(mgkd) Al (%) As (mgkd) B (mgkg) Ba(mgkd)  Be(mgkg)  Bi(mgkd)  Ca (%) Cd (mgkg)  Ce(mgkg)  Co (mgkg)
Bias % 11.68% -10.38% 1.01% 0.38% N/A -7.93% 340.36% N/A -19.96% N/A -26.23% -3.94%
Cert Total Partial Partial Partial N/A Partial Partial N/A Partial N/A Total Partial
% <LLD 0.0% 0.0% 0.0% 0.0% 75.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Cr(mgkg)  Cs(mgkg)  Cu(mgkg) Fe (%) Ga(mgkdg)  Ge (mgkd)  Hf (mgkd) Hg (mgkd)  In(mgkd) K (%) La (mgkg) Li (mgkd)
Bias % -15.52% -57.34% -12.32% -2.33% N/A N/A -99.28% -9.42% N/A -33.63% -31.27% -19.90%
Cert Partial Total Partial Partial N/A N/A Total Partial N/A Partial Total Total
% <LLD 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Mg (%) Mn (mgkgt) Mo (mgkg) Na (%) Nb (mgkg)  Ni (mgkd) P (%) Pb (mgkgd) Pd (mgkg) Pt (mgkd) Rb (mgkd) Re (mgkg)
Bias % -10.82% -0.52% N/A -25.77% -83.49% -3.14% -3.88% 4.58% N/A N/A -84.51% N/A
Cert Partial Partial N/A Partial Total Partial Partial Partial N/A N/A Total N/A
% <LLD 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 42.9% 0.0% 0.0% 0.0%
S (%) Sb (mgkg)  Sc(mgkd)  Se(mgkd)  Sn(mgkg)  Sr(mgkg) Ta(mgkg)  Te(mgkg)  Th(mgkd)  Ti(%) Tl (mgkg) U (mgkd)
Bias % N/A -36.60% -66.38% N/A N/A -94.16% N/A N/A -36.96% -77.01% N/A -44.34%
Cert N/A Total Total N/A N/A Total N/A N/A Total Total N/A Total
% <LLD 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
V (mgkd) W (mgkg) Y (mgkgd) Zn (mgkg)  Zr (mgkd)
Bias % 3.43% N/A -61.06% -4.48% -99.05%
Cert Partial N/A Total Partial Total
% <LLD 0.0% 0.0% 0.0% 0.0% 0.0%
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Blank sample data

Blank sample data are usesbs a quality check to see if any component of the analytical data can be
measured and quantified as a contaminant introduced to a samyitere such contamination is introduced
during the analytical processes.

The LLD is a theoretical concentration legalculated ashree standard deviations (99.7% confidence
interval) above the meabackground count ofun blanks.

The raw data are examined and presented here. All data close to the lower limits of detection (LLD),
nominally 10*LLD, are generally considered to be normal analytical noise and such low absolute quantities,
even in the event of a contaminant component to the samples, are generally acceptable.

Analytes of concern and carfgver contamination investigated

Not every blank sample with detectable measurands is investigated in great detail. Howevdiaaky
sample with numerous analytes flaggyas above the LLD is investigategspecially in relation to the
predecessor sample ID/LIMS code. Gangr contamination and, rarely, sample migs, can be a source of
this and further quality checks and sometimes samptamalyses are undertaken to rule these both out.

It is very important to assess the blank sample concentrations in the context of the real sample site data. If
the blank sampleare reported tocontain a measurable analyte above its Lamlevensome way above it,

but that concentration is quantifiably low compared to thencentrations reported for actualamples, then

there is really no need to reject the data in the application for regional geochemical mapjoagever, f

the measured amounts in the blank samples are close to or similar tacdheentrations reported for
sample data, then caution in the data use is required. The naturally low baseline concentrations of precious
metal analytes combined with advanced analyticaémistry,which is reaching very low limits of detection,
together mean that an overlap is somewhat likedy least for such metals

Blank data reported for |Ci

ALSMinerals Limitedemployed procedural QC blanks of high purity pure silica sapdoximatelyevery 40
submitted samples (including laboratory standaréts) ICPMS analyses (MEIS41L/MS41BLD method)
yielding a total of145 blank analyses for the X6 A dataset These data are compiled and summarily
reported at the end of eachnalytical batch- & W . Bldnk/data fardnethosMEMS41land MS41EBLD
are summarked in Table21 and Table22. In a standard, leftensored dataset baseline observations #or
number of elements typically ocaumg closeto the certified LLD can be lost. To understand bettae
behaviour of these elements ahe low end of the distributionthe data were originallyreported to an
arbitrary limit lower by a factor of 10than the certified LLDthus producing the MS41BL D datasetData
records in te MS41EBLD datasetvere then censored to the certified LLDs to produce the certified ME
MSALL datasetlt is therefore expectedhat frequent blank dateexceedancesvill be observedn the BLD
dataset given its very low detection limitandthe user is cautioned to interpret these data in this context.

For the MEMSA41L dataset, blank data fb¥ elements contained exceedances of the LLD concentratfans:
(one exceedance of the LLDAg pne exceedance)B (one exceedance), Biie exceedancescross four
analytical batches Cd (six exceedance across five batch@sGa (one exceedance Ge {ive exceedance
across three batchgsHg (welve exceedanceacross ifve batcheg, La (one exceedanceli (six exceedances
across five batchgsNa(one exceedanceRb (one exceedanced (two exceedanceacross two batchgs

< (one exceedance)Ta (one exceedance)Te (one exceedancedand W (one exceedance) These
exceedances argenerallynot systematic, indicatinghostlyrandom deviationsln the case of mostralytes

for which there are several exceedances, such as BGEd.i and Sb, the exceedances are typically reported
from different analytical batchedn five casegAu, B, La, Na and Tth singleexceedances reported wedg
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2*LLD for Bi, Ga, La, Pb and the minimum reported concentration in the dataset was much higher than
the maximum reported blank concentration

The lonereported blankLLD exceedance for i) at 0.049 mg/kgalmost 10 times the LLD of 0.005 mg/kg.

This blank analysis followed directly one for thehouse CRM MRGeo008, for which the certified Pb
concentration is 1040 mg/kg, suggesting caswer as a likely cause for the high blank concentration.
Similarly, in the case of reported blank exceedances for Li of 1.5 and 1.8 mg/kg, compared to the LLD of 0.1
mg/kg, both analyses followed directgn analysis othe inrhouse CRM OREAS 922, with a certified Li
concentration of 22.8 mg/kg.

Some caution is required in relation to Hg analyses, as indicated by the twelve reported LLD exceedances for
blank samplesind the maximum exceedance reported of 0.014 mg/kg, over three times the LLD for Hg of
0.004 mg/kg. While the blank exceedances do not appear to be systematic, seeegates in thesample

dataset have reported concentrations between the I(QD04 mg/kgand>{.014 mg/kg. Thereforecaution

is requiredwhen considering Hg data in this range.
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Table21 Summary of abovemethod-LLDSO & [ [déiectable ICBr MEEMS41L data in blankeference material Analytes with >5% of data above the LLD are highlighitedrange

Aumgkd  Ag mg kg Al % As mg kg B mg kd Ba mg kg Be mg kg Bi mg kd Ca% Cd mg kg
Count 145 145 145 145 145 145 145 145 145 145
Count>LLD 8 1 0 0 1 0 0 5 0 6
% > LLD 5.5% 0.7% 0.0% 0.0% 0.7% 0.0% 0.0% 3.4% 0.0% 4.1%

Ce mg kg Co mg kg Cr mg kg Cs mg kg Cu mg kg Fe % Ga mg kg Ge mg kg Hf mg kgl Hg mg kel
Count 145 145 145 145 145 145 145 145 145 145
Count>LLD O 0 0 0 0 0 1 5 0 12
% > LLD 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.7% 3.4% 0.0% 8.3%

In mg kd K % La mg kg Li mg kg Mg % Mn mg kgt Mo mg kg Na mg kg Nb mg kd Ni mg kdt
Count 145 145 145 145 145 145 145 145 145 145
Count>LLD O 0 1 6 0 0 0 1 0 0
% > LLD 0.0% 0.0% 0.7% 4.1% 0.0% 0.0% 0.0% 0.7% 0.0% 0.0%

P % Pb mg kg Pdmg kgt Pt mg kgl Rb mg kg Re mgkg? S % Sb mgkg? Sc mg kg Se mg kg
Count 145 145 145 145 145 145 145 145 145 145
Count>LLD O 1 0 0 0 0 0 2 1 0
% > LLD 0.0% 0.7% 0.0% 0.0% 0.0% 0.0% 0.0% 1.4% 0.7% 0.0%

Sn mg kg Sr mg kg Ta mg kg Te mg kg Th mg kg Ti % Tl mg kg U mg kg V mg kd W mg kd
Count 145 145 145 145 145 145 145 145 145 145
Count>LLD O 0 1 1 0 0 0 0 0 1
% > LLD 0.0% 0.0% 0.7% 0.7% 0.0% 0.0% 0.0% 0.0% 0.0% 0.7%

Y mg kg Zn mg kg Zn mg kg
Count 145 145 145
Count>1LD O 0 0
% > LLD 0.0% 0.0% 0.0%
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Table22 Summary of abovemethod-LLD detectable ICPar MS4BLD data in blank reference material. Analytes with >5% of data above the LLD are highlighteainge

Aumgkd  Ag mg kg Al % As mg kg B mg kg Ba mg kg Be mg kg Bi mg kd Ca% Cd mg kg
Count 145 145 145 145 145 145 145 145 145 145
Count>LLD 49 28 32 38 32 41 32 41 45 39
% > LLD 33.8% 19.3% 22.1% 26.2% 22.1% 28.3% 22.1% 28.3% 31.0% 26.9%

Ce mg kg Co mg kg Cr mg kg Cs mg kg Cu mg kg Fe % Ga mg kg Ge mg kg Hf mg kgl Hg mg kel
Count 145 145 145 145 145 145 145 145 145 145
Count>LLD 40 40 24 24 46 16 48 38 32 86
% > LLD 27.6% 27.6% 16.6% 16.6% 31.7% 11.0% 33.1% 26.2% 22.1% 59.3%

In mg kgt K % La mg kg Li mg kd Mg % Mn mg kgt Mo mg kgt Na mg kg Nb mg kd Ni mg kd
Count 145 145 145 145 145 145 145 145 145 145
Count>LLD 24 22 44 38 5 28 31 18 43 26
% > LLD 16.6% 15.2% 30.3% 26.2% 3.4% 19.3% 21.4% 12.4% 29.7% 17.9%

P % Pb mg kg Pdmg kgt Pt mg kd Rb mg kg Re mgkg? S % Sb mgkg? Sc mg kg Se mg kg
Count 145 145 145 145 145 145 145 145 145 145
Count>LLD 58 33 48 51 35 46 12 40 31 30
% > method  40.0% 22.8% 33.1% 35.2% 24.1% 31.7% 8.3% 27.6% 21.4% 20.7%
= Sn mg kg Sr mg kg Ta mg kg Te mg kg Th mg kg Ti % Tl mg kg U mg kgl V mg kd W mg kd
Count 145 145 145 145 145 145 145 145 145 145
Count>LLD 46 31 77 33 53 2 42 24 28 38
% > LLD 31.7% 21.4% 53.1% 22.8% 36.6% 1.4% 29.0% 16.6% 19.3% 26.2%

Y mg kg Zn mg kg Zn mg kg
Count 145 145 145
Count>LLD 28 24 30
% > LLD 19.3% 16.6% 20.7%
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Analytical interferences

In analytical chemistry there is always potential for interferences between analytes. This can be due to the
chemical properties of a measurand, spectral interferences (where a signal overlaps or masks another) or
physical matrix effects whereby the chemical behaviour in a given matrix needs to be specifically accounted
for by calibrationTypicallythese are addressed by the laboratory through adaptation of the method and/or
instrument €.g. sample dilution), orthrough better processing and correction of datAnalytical data
reports are accompanied by notes from the analyst/laboratory that may flag the potential for analytical
interferences.

Further, where there is a measurement of the same element or its species by more than one aliquot and/or
method, it is good practice to check the relationship between them as a means to assess their performance
independently.

Check on IC& interferences

The analytical laboratory is primarily responsible for checking and where possible correcting for analytical
interferences. Nanstances ofnterference werereported by the laboratory
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Univariate statistical summaries

The univariate statistics of published data are presented here. All data are freely available to download and
to view fromwww.gsi.ie/tellus

When publishedby GSl all ggochemical data are censored, so that results below the lower reporting
(detection) limit arereported asone half the stated lower limit of detection. Dealistatisticallywith non-
detects and data truncated to both a lower and upper reporting limit is challenging, as numerically there
needs to be a systematic and robust way of including these data. Representing censored data on a map can
be managed by statistically classifying the data, based on percentile breaks in the data. Bedtatissical
summary of the datgTable23, Table24 and Table25) including bothICRMS methods These statistical
summaries are calculated using the R progi@&rCoreTeam, 201Bemployingthe NADA (Nosetects and

data analysis for environmental data) packdbee, 2009 The percentile values calculatede default GSI
recommendedbins forconstructinginterpolatedgeochemical magwith Tellus dataFor several analyte®,

Ta, Pd and Ptjnost of the observations wre below certified LLD (MEIS41L method) and thuthe
accredited data setloes not allow production of useful maps for these analytdswever, data below
certified LLD (MS41BLD) may be used generate usefumaps. Users are cautioned that MS4AILD data
provided for these four analytesexe acquired usinga non-accredited methodand dl interpretation and
conclusions arising from analysikthis datamust take the above into consideration.

Note that cata used for thepercentile calculationsfor the MS41tBLDand MEMS41Ldatases are only
right-censored URL) and noteft censored (LLD¥o that thepercentile values represent points calculated
for the entire data populationincluding values belowhe LLD For analytes for which a proportion of data
fall below the LLD, thealculated0™ percentile does not always match withe minimum value of thentire
data populationbecause the calculation dahe 0" percentile value involves discountinglues below the
LLD.

Three methods for robust estimators of descriptive statistics (median, mean and standard deviation) are
employed(Table26, Table27 and Table28)® C2 NJ (G K2 & S 58% & YefSsprédidata thel Kaplai
Meier estimator method was used to estimate thedian,meanand standard deviatioof the data(Kaplan

and Meier, 1958 For those elements where p /"> | 80R of #e data are censored, the maximum
likelihood estimation (MLE) method was used to estimatertterlian,meanand standard deviationWhere

>80% of the data were censored theedian,meanand standard deviation arestimated using a regression

on order statistics (ROS) meth@idelsel, 200p This follows some recommendations of the NADA package
and ofAntweiler and Taylor (2008n estimators of environmental datasets

Note: Phosphorusinits

Phosphorus (P) was reported in unitsnog/kg by SGS, the laboratory that carried out the ICPar analyses for
the Gl (Tellus Border) blocksamplesfor subsequent blocks were analysed by ALS daid have been
reported in units of %. The data were converted to mg/kg units when the data for the northern part of the
country (blocks Gto G6) were merged for publication in 20ZBubsequentlypublished datéor blocks 7, 8

and 9 were also converted to mg/kg for publication. However, many of th€Q/#Alots for individual blocks
employ raw data and have always included P in units,c#.8o linear regression plots (above) and Shewhart
plots (Appendix A) For G10A and subsequent data releases, P is reported in unit of %, as reported by the
laboratory, to ensure consistency between XC plots and published data for individual blocks
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Table23 Univariate summary statistics foshallowtopsoil pH (CaG) and LOI (450°C) sample data.

a (a]
-
— -
4 2 2 2 2 2 2 2 2 2 2 2 2 2 2
% g 5 c < c < < < < < < < < c € < <
< o ° o) o o) ) o o) o @ @ o} @ S @ © o
= [a) = ] o o 2 s 2 s 2 s 2 = 2 = 2 s 2 s L s L s 2 n o s L Sl
S O c 2 ° = 0 S0 S o n o 0 © S o S o D © S o S @ D © ~ @ S O S o
> - ) c c > oS a n o - Q - Q N o n o ~ o ~ Q ® Q o a o Q o a o a — Qo
pH 0.1 pHunit 3499 0 0 2.6 3.2 3.6 4 4.3 5 5.7 5.9 6.1 6.5 6.7 6.9 7.1 7.7
LOI (450°C) 001 % 3499 0 0 0.48 5.57 6.46 7.04 8.11 10.8 13.6 14.8 16.9 36.6 86.9 95.9 97 98.8
Table24 Univariate summary statistics foshallowtopsoil ICRr sample data calculated for MS44Rl Dmethod.
<@ <@ Q <@ <@ Q <@ <@ Q Q Q Q Q Q@
o | c c c c c c c c c c c - £ c c
o - = © © ) o @ o) @ o @ o} @ S o © o
= [a) = i e e = L s 2 S 2 = L = 2 s 2 s L s L s L ne s L S
< 4 < v A E=3) S0 ISHE] 0 o Pre ) ISE] S o n © S o ISE) n © ~ © &S © S ©
> 4 =) c c S S a n o - Q - a N a n o ~ o ~ o © o > Q o o o a o o -
Ag 0.00001 mg kg' 3499 2 0.06 0.00349 0.0245 0.0338 0.0407 0.05 0.0658 0.0803 0.0864 0.0943 0.12 0.152 0.204 0.254 7.95
Al 0.0001 % 3499 0 0 0.0339 0.125 0.307 0.475 0.694 1.03 1.32 1.4 1.47 1.66 1.84 1.99 2.2 3.03
As 0.0001 mg kg* 3499 O 0 0.206 1.43 2.3 3.39 5.06 8.36 10.7 115 12.5 155 19.7 25.8 37.1 289
B 0.1 mg kg* 3499 528 151 0.112 0.428 0.6 0.7 1.2 2.2 3.2 3.6 4 5.32 6.6 7.8 10.3 62.8
Ba 0.005 mg kg 3499 O 0 2.15 12.4 19.9 26.7 36.1 53 68.8 74.9 83.9 110 144 179 261 1380
Be 0.0001 mg kg' 3499 0 0 0.0136 0.0644 0.13 0.192 0.298 0.502 0.687 0.748 0.823 1.05 1.26 1.42 1.63 3.26
Bi 0.000005 mg kg 3499 0 0 0.00409 0.0594 0.075 0.0852 0.102 0.137 0.174 0.186 0.2 0.241 0.288 0.338 0.397 2.98
Ca 0.0001 % 3499 0 0 0.0025 0.0457 0.0704 0.0936 0.134 0.237 0.348 0.391 0.454 0.835 1.94 3.73 6.57 20.2
Cd 0.00001 mg kg 3499 O 0 0.00243 0.0715 0.101 0.123 0.159 0.261 0.458 0.53 0.637 1.04 1.61 2.54 3.45 9.4
Ce 0.00003 mg kg 3499 O 0 0.349 2.31 7.26 9.81 12.8 22.4 30.8 33.1 35.9 43.2 48.5 52.5 58.4 104
Co 0.00001 mg kg 3499 O 0 0.0633 0.377 0.82 1.51 3.05 6.2 8.53 9.21 9.99 12.6 15.2 17.6 20.8 49.4
Cr 0.0001 mg kg* 3499 0 0 0.326 1.99 5.82 8.62 121 17.4 21.7 23 24.5 29.5 345 40.2 48.4 94.1
Cs 0.00005 mg kg* 3499 0 0 0.0104 0.121 0.392 0.511 0.665 0.955 1.17 1.25 1.33 1.58 1.81 2.09 2.55 3.87
Cu 0.0001 mg kg 3499 0 0 0.508 2.59 4.05 5.76 8.65 14.2 18.6 20 21.6 27.4 335 42.8 58.1 280
Fe 0.00001 % 3499 O 0 0.0312 0.235 0.532 0.802 1.21 1.78 2.3 2.46 2.68 3.17 3.53 3.87 4.34 10.7
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S 3 5 c Z RS = 52 S a8 Q8 B8 R & 28 88 s & &8 -] 88 S8
Ga | 0.00004 mgkg' 3499 0 0 0.111 0475 113 1.71 2.22 33 456 4.93 5.29 6.14 6.66 7.22 7.79 10.8
Ge | 0.00005 mgkg' 3499 1 0.03 0.00153 0.0142 0.0184 0.0215 0.0266 0.0375 0.0472 0.0499 0.0541 0.0638 0.0716 0.0803 0.0904 0.282
Hf 0.00002 mMgkg 3499 2 0.06 0.00042 0.0043 0.0095 0.0143 0.0233 0.0504 0.0718 0.0781 0.085 0106 0.129 0.153 0.176  0.316
Hg 0.00004 mMgkg® 3499 0O 0 0.00157 0.0435 0.052 0.0572 0.0648 0.0824 0.103  0.11 0.12 0.154 0194 0243  0.306  4.25
In 0.00005 mgkgt 3499 4 0.11 0.00067 0.0057 0.0079 0.0098 0.013  0.019 0.0238 0.0253 0.0271 0.0313 0.035 0.0391 0.044 0.128
K 0.0001 % 3499 0 0 0.0059  0.0419 0.0628 0.0727 0.0885 0.114 0.134 0141 0148 0.169 0194 0213 0.236  0.303
La 0.00002 mgkg' 3499 0 0 0.163 1.22 35 4.64 6.08 10.8 15.2 16.5 18.1 222 24.9 27.3 29.8 87.6
Li 0.001 mg kgt 3499 2 0.06 0.004 0.279  1.08 2.91 6.2 10.3 14.8 16.2 18.1 22.4 26.3 30 33.8 53.3
Mg | 0.0001 % 3499 0 0 0.0072 0.0386 0.0546 0.0688 0.0935 0.139  0.188  0.207 0.229 0.319 0422 0526 0709 253
Mn | 0.001 mg kgt 3499 0 0 1.66 13.5 36.2 70.4 144 502 813 895 980 1200 1410 1700 2150 15400
Mo | 0.0001 mgkgt 3499 0 0 0.0432 0199 0269 0325 043 0701 0953  1.03 1.14 1.52 2.08 3.03 5.94 26.1
Na | 0.00001 % 3499 5 0.14 0.00029 0.0053 0.0063 0.0070 0.0084 0.0119 0.0165 0.0183 0.0207 0.027  0.0354 0.0437 0.0527 0.289
Nb 0.00002 mgkg' 3499 0 0 0.023 0.0565 0102 0.132 0172 0242 0.307 0.335 0374 0555 0927 163 253 15
Ni 0.0004 mg kgt 3499 0 0 0.401 1.67 2.79 4.16 7.34 14.7 21 23.2 25.9 33.7 40.6 47.2 54.9 102
P 0.00001 % 3499 0 0 0.00276 0.0323 0.0448 0.055 0.0677 0.0902 0.11 0.117 0125 0149 0.175 0203 0266 1
Pb 0.00005 mMgkg' 3499 0 0 1.31 9.13 11.8 13.6 16.3 215 27.6 30 33.2 45.2 61.3 85.1 127 1800
Rb 0.00005 mMgkg' 3499 0 0 0.163 1.29 3.85 6.13 9.02 13 16 16.9 17.7 19.8 21.8 23.6 27.3 39.6
Re 0.000002 mgkgt 3499 241 6.89 0.00000 0.0000 0.0000 0.0000 0.0000 0.0001 0.0002 0.0002 0.0003 0.0004 0.0006 0.0009 0.0019 0.0152

3 211 27 5 78 5 5 84 34 94 75 86 6

S 0.0001 % 3499 0 0 0.0052 0.032 0.038 0.0417 0.0484 0.0628 0.0794 0.086 0.097  0.17 0.288  0.344 041 0.829
Sb 0.00005 mMgkg' 3499 0 0 0.0122 0101 0132 0154 0202 0.332 047 0518 0565 0742 0941  1.19 171 10.3
Sc 0.00005 mMgkg' 3499 0 0 0.0347 0261 0512 0675 0989 1.68 2.18 2.34 2.55 3.16 3.71 4.08 4.78 14.9
Se 0.00003 mMgkg' 3499 0 0 0.0143 0.3 0.353  0.387 0.4 0.612 0842 0919 1.02 1.35 1.88 2.43 3.32 10.6
Sn 0.0001 mg kgt 3499 0 0 0.0361  0.315  0.39 0.436 0513 0665 0815 0.861 0.924 1.2 1.59 2.26 4.17 33.4
Sr 0.0001 mg kgt 3499 0 0 15 4.44 6.03 7.01 8.97 13.4 17.7 19.6 21.7 29.1 41.4 57.4 98.9 1030
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Ta 0.00005 mg kgt 3499 510 146 <LLD 0.0000 0.0001 0.0001 0.0002 0.0005 0.0009 0.0010 0.0012 0.0019 0.0025 0.0035 0.0049 0.0651
8 1 4 5 8 46 8 8 2 7 8
Te 0.00003 mg kg 3499 O 0 0.00012 0.0038 0.0053 0.0063 0.0082 0.0125 0.0169 0.0183 0.02 0.0253 0.0315 0.0401 0.0587 0.368
Th 0.00002 mg kg 3499 0 0 0.00031 0.0403 0.208 0.338 0.57 0.982 1.25 1.32 1.41 1.66 1.92 2.18 2.62 7.01
Ti 0.00001 % 3499 4 0.11 0.00006 0.0009 0.0011 0.0012 0.0015 0.0025 0.0034 0.0037 0.0043 0.0065 0.01 0.0179 0.0289 0.184
3 4 4 7 1 6 1 1
Tl 0.00001 mg kg' 3499 O 0 0.00315 0.0197 0.0355 0.0537 0.079 0.117 0.147 0.159 0.174 0.227 0.276 0.328 0.417 0.867
0.00005 mg kg* 3499 O 0 0.0375 0.178 0.4 0.521 0.657 0.863 1.04 1.1 1.18 1.44 1.83 2.65 4.92 19.5
\ 0.001 mg kg* 3499 O 0 0.753 3.35 8.43 12.4 17 24 30.1 32 34.2 41 48.3 54.8 66.3 138
W 0.00001 mg kg 3499 O 0 0.00597 0.0278 0.0336 0.0383 0.0462 0.0642 0.084 0.0915 0.102 0.133 0.176 0.214 0.278 0.829
Y 0.00003 mg kg' 3499 O 0 0.105 0.677 1.67 2.24 2.92 4.7 9.7 11.8 145 22.8 29.8 38 47.6 168
Zn 0.001 mg kg' 3499 O 0 0.551 7.68 11.8 16.4 25.5 48.8 66.8 72.4 78.7 100 119 142 174 1260
Zr 0.0001 mg kg' 3499 O 0 0.0342 0.159 0.329 0.475 0.73 1.46 2.11 231 2.56 3.32 4.01 4.79 5.68 10.5
Au 0.000002 mg kgt 3499 100 2.86 0.00000 0.0000 0.0001 0.0002 0.0002 0.0004 0.0006 0.0007 0.0008 0.0011 0.0015 0.0023 0.0038 0.0595
4 784 45 03 93 85 64 23 07 2 5 4 6
Pd 0.00001 mg kgt 3499 2764 79.0 <LLD <LLD <LLD <LLD <LLD 0.0000 0.0000 0.0000 0.0001 0.0005 0.0009 0.0015 0.0024 0.0141
2 6 8 07 1 9 4 4
Pt 0.00002 mg kg 3499 592 16.9 <LLD 0.0000 0.0000 0.0000 0.0001 0.0002 0.0004 0.0004 0.0005 0.0007 0.0010 0.0016 0.0024 0.0781
343 49 6 7 2 8 5 7 8 8 1
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Table25 Univariate summary statistics foshallowtopsoil ICRr sample data calculated for M1S41Lmethod.

Q Q Q Q Q Q Q Q Q Q Q Q Q Q
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S 3 5 c 2 8 §s B¢ S8 28 &% B8 R& RE 88 &8 88 &5& 88 28
Ag 0.001 mg kgt 3499 2 0.057 0.003 0.0249 0.034 0.041 0.05 0.066 0.08 0.086 0.094 0.12 0.152 0.204 0.254 7.95
Al 0.01 % 3499 0 0 0.03 0.129 0.31 0.47 0.69 1.03 1.32 14 1.47 1.66 1.84 1.99 2.2 3.03
As 0.01 mgkg' 3499 0 0 0.21 1.43 2.3 3.39 5.06 8.36 10.7 115 125 155 19.7 25.8 37.1 289
B 10 mg kgt 3499 3488 9969 <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD 60
Ba 0.5 mgkg' 3499 0 0 2.2 12.4 19.9 26.7 36.1 53 68.8 74.9 83.9 110 144 179 261 1380
Be 0.01 mg kgt 3499 1 0.0 0.02 0.06 0.13 0.19 0.3 0.5 0.69 0.75 0.82 1.05 1.27 143 1.63 3.26
Bi 0.0005 mgkg' 3499 0 0 0.004 0.0594 0.075 0.0852 0.102 0.137 0.173 0.186 0.2 0.241 0.288 0.339 0.397 2.98
Ca 0.01 % 3499 36 1.029 <LLD 0.05 0.07 0.09 0.13 0.24 0.35 0.39 0.45 0.832 1.94 3.73 6.57 20.2
Cd 0.001 mgkg' 3499 0 0 0.002 0.071 0.101 0.124 0.159 0.261 0.458 0.53 0.636 1.05 161 2.54 3.45 9.4
Ce 0.003 mg kgt 3499 0 0 0.349 231 7.26 9.81 12.8 22.4 30.8 33.2 35.9 43.2 48.5 52.5 58.4 104
Co 0.001 mg kgt 3499 0 0 0.063 0.377 0.82 151 3.05 6.2 8.53 9.21 9.98 12.6 15.2 17.6 20.8 49.4
Cr 0.01 mgkg' 3499 0 0 0.33 2 5.82 8.62 12.1 17.4 21.7 23 24.5 29.5 345 40.2 48.4 94.1
Cs 0.005 mg kgt 3499 0 0 0.01 0.121 0.392 0.512 0.665 0.955 1.18 1.25 1.33 1.58 181 2.09 2.55 3.87
Cu 0.01 mgkg' 3499 0 0 0.51 2.59 4.05 5.76 8.65 14.2 18.6 20 21.6 27.3 335 42.8 58 280
Fe 0.001 % 3499 0 0 0.031 0.236 0.532 0.801 121 1.78 2.3 2.46 2.68 3.17 3.53 3.87 4.34 10.7
Ga 0.004 mg kgt 3499 0 0 0.111 0.475 1.13 1.71 2.23 3.3 4.56 4.93 5.29 6.14 6.65 7.22 7.79 10.8
Ge 0.005 mg kgt 3499 9 0.257 0.006 0.014 0.018 0.022 0.027 0.037 0.047 0.05 0.054 0.064 0.072 0.08 0.09 0.282
Hf 0.002 mg kgt 3499 94 2.687 <LLD 0.00581 0.0098 0.014 0.023 0.05 0.072 0.078 0.085 0.106 0.129 0.153 0.176 0.316
Hg 0.004 mg kgt 3499 2 0.057 0.006 0.043 0.052 0.057 0.065 0.082 0.103 0.11 0.12 0.153 0.194 0.243 0.306 4.25
In 0.005 mgkg' 3499 158 4516 <LLD 0.00689 0.008 0.01 0.013 0.019 0.024 0.025 0.027 0.031 0.035 0.039 0.044 0.128
K 0.01 % 3499 12 0.343 0.02 0.04 0.06 0.07 0.09 0.11 0.13 0.14 0.15 0.17 0.19 0.21 0.24 0.3
La 0.002 mg kgt 3499 0 0 0.163 1.22 35 4.64 6.08 10.8 15.2 16.4 18.1 222 24.9 27.3 29.8 87.6
Li 0.1 mg kgt 3499 67 1915 0.194 04 11 2.9 6.2 10.3 14.8 16.2 18.1 22.4 26.3 30 33.8 53.3
Mg 0.01 % 3499 19 0.543 0.012 0.04 0.05 0.07 0.09 0.14 0.19 0.21 0.23 0.32 0.42 0.53 0.71 2.53
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Mn 0.1 mg kgt 3499 0 0 1.7 135 36.2 70.4 144 502 813 896 980 1200 1400 1700 2150 15400

Mo 0.01 mg kgt 3499 0 0 0.04 02 0.27 0.33 0.43 0.7 0.95 1.03 1.14 1.52 2.08 3.03 5.94 26.1

Na 0.001 % 3499 8 0229 0.0@® 0.005 0.006 0.007 0.008 0012 0016 0018 0.021  0.027 0.035 0.044 0.053 0.289

Nb 0.002 mg kg 3499 0 0 0.023 0.0569 0.102 0.132 0172 0242 0307 0336 0374 0555 0.926 1.63 2.53 15

Ni 0.04 mg kgt 3499 0 0 0.4 1.67 2.79 4.17 7.34 14.6 21 23.2 25.9 33.7 40.6 47.2 54.9 102

P 0.001 % 3499 0 0 0.003 0.032 0.045 0.055 0.068  0.09 0.11 0.117 0.125 0.149 0175 0203 0266 1

Pb 0.005 mg kgt 3499 0 0 131 913 11.8 13.6 16.3 215 27.6 30 33.2 45.2 61.3 85 127 1800

Rb 0.005 mg kgt 3499 0 0 0.163 1.29 3.85 6.13 9.02 13 16 16.9 17.8 19.9 21.8 23.7 27.3 39.6

Re 0.0002 mgkg' 3499 2445 69.88 <LLD <LLD <LLD  <LLD  <LLD  <LLD  0.0003 0.0003 0.0003 0.0005 0.0007 0.001 0.002 0.0152

S 0.01 % 3499 18 051 <LLD 0.03 0.04 0.04 0.05 0.06 0.08 0.09 0.1 0.17 0.29 0.34 0.41 0.83

Sb 0.005 mg kgt 3499 0 0 0.012 0.101 0.132  0.154 0202 0332 047 0.518 0.565 0.742  0.94 1.19 1.72 10.3

Sc 0.005 mg kgt 3499 0 0 0.035 0.261 0.512 0.675  0.99 1.68 2.18 2.34 2.55 3.16 3.71 4.09 4.78 14.9

Se 0.003 mg kgt 3499 0 0 0.014 03 0.353  0.387 044 0.612 0.842 0919 1.02 1.35 1.88 2.43 3.32 10.6

Sn 0.01 mg kgt 3499 0 0 0.04  0.319 0.39 0.44 0.51 0.66 0.82 0.86 0.92 1.2 1.59 2.26 417 33.4

Sr 0.01 mg kgt 3499 0 0 15 4.44 6.03 7.01 8.96 13.3 17.7 19.6 21.7 29.1 41.4 57.4 98.9 1030

Ta 0.005 mg kg 3499 3474 9929 <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD 0.065

Te 0.003 mg kgt 3499 148 423 <LLD 0.004 0.005 0.006 0.008 0013 0017 0.018  0.02 0.025 0.032 0.04 0.059  0.368

Th 0.002 mg kgt 3499 18 051 0.003 0.0459 0208 0338 0569 0982 1.25 1.32 1.4 1.66 1.92 2.18 2.61 7.01

Ti 0.001 % 3499 830 2372 <LLD <LLD <LLD  0.0011 0.002 0.003 0.003 0.004 0.004 0.007 0.01 0.018 0.029 0.184

Tl 0.001 mg kgt 3499 0 0 0.003 0.02 0.035 0.054 0079 0117 0147 0159 0174 0227 0.276 0.328  0.417  0.867

0.005 mg kgt 3499 0 0 0.038 0.178 0.4 0521 0.657 0.863  1.04 11 1.18 1.44 1.83 2.66 4.92 19.5

\Y 0.1 mg kgt 3499 0 0 0.8 3.39 8.4 12.4 17 24 30.1 32 34.2 41 48.3 54.8 66.3 138

W 0.001 mg kgt 3499 0 0 0.006 0.028 0.034 0.038 0046 0064 0084 00915 0102 0133 0.176 0.214 0.278  0.829

Y 0.003 mg kgt 3499 0 0 0.105 0.677 1.67 2.24 2.92 4.7 9.69 11.8 14.5 22.8 29.8 38 47.6 168

Zn 0.1 mg kgt 3499 0 0 0.6 7.7 11.8 16.4 25.5 48.8 66.8 72.4 78.7 100 120 142 174 1260
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Zr 0.01 mg kgt 3499 0 0 0.03 0.16 0.33 0.48 0.73 1.46 2.11 2.31 2.56 3.32 4.01 4.79 5.68 10.6
Au 0.0002 mgkg" 3499 697 19.92 <LLD <LLD <LLD 0.0002 0.0003 0.0005 0.0007 0.0007 0.0008 0.0011 0.0016 0.0024 0.0039 0.0595
Pd 0.001 mg kg 3499 3406 97.34 <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD 0.0012 0.002 0.002 0.014
Pt 0.002 mg kgt 3499 3464 99.00 <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD <LLD 0.0023 0.078
Table26 Univariate summary statistics including best fits based on proportions of pH (CaC2) and LOI (450°C) data below the LLD.
8 bt c g g
e g 2 e £ 3 3 g g §
o s 9 ©§_ % £ ¢ 3 ¢ B § 2 & g 2 8
S a — E ¢ € c ) > 1S IS n
5 Q g v v 23 9§ 2 = g s 8 u s 8 u s 8 W
= o
S = 5 c c < ZE O¢ s 8 5 g T S < T s >, € s
pH 0.1 3499 0 0 5.05 4.93 1.19 1.9 6.7 5 5 4.93 5.05 5.05 5.05 1.05 1.05 1.11
LOI 0.01 % 3499 0 0 17.9 12.6 4.57 -1.93 18.1 10.8 10.8 12.6 17.9 17.9 16.3 21.5 21.5 13.5
Table27 Univariate summary statistics including best fits based on proportions ofdfata below the MS414BLD LLD.
c c
2 2 % % ‘-§ % 3 G § g o
3= = @ o}
3 o 9 g_ g_ o o o £ £ o £ £ 3 & 3
£ 3 oz v 3 2§ 8§ % : g > 3 4 > 3 4 > 3 Y
Y =
S = 5 c 2 8 ZE o e s 8 =] < T s < T s ] 4 s
Ag 0.00001 mgkg' 3499 2 0.06 0.0786 0.0645 0.026 -0.00477  0.105 0.0658 0.0658 0.0642 0.0786 0.0786 0.0777 0.148 0.148 0.0531
Al 0.0001 % 3499 0 0 1.03 0.839 0.524 -0.363 1.75 1.03 1.03 0.839 1.03 1.03 1.13 0.504 0.504 1.03
As 0.0001 mg kg' 3499 0 0 9.35 7.15 4.81 -4.59 14.7 8.36 8.36 7.15 9.35 9.35 9.72 9.16 9.16 8.95
B 0.1 mg kg 3499 528 15.1 3.1 2.47 1.48 -1.6 5 2.2 2.2 1.38 2.66 2.72 4.44 2.66 2.61 13.5
Ba 0.005 mg kgt 3499 0 0 65 50 27.8 -22 94.3 53 53 50 65 65 64.9 72.1 72.1 535
Be 0.0001 mgkg® 3499 0 0 0.559 0.422 0.326 -0.376 0.973 0.502 0.502 0.422 0.559 0.559 0.617 0.368 0.368 0.658
Bi 0.000005 mgkg' 3499 0 0 0.153 0.135 0.0603 -0.024 0.228 0.137 0.137 0.135 0.153 0.153 0.153 0.0934 0.0934 0.0825
Ca 0.0001 % 3499 0 0 0.535 0.242 0.177 -0.253 0.52 0.238 0.237 0.242 0.535 0.535 0.443 1.33 1.33 0.679
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kS = 5 . Y & & &t < g s 3 g = 3 g 2 3 e 2
Cd 0.00001 mg kg 3499 O 0 0.49 0.293 0.202 -0.396 0.715 0.261 0.261 0.293 0.49 0.49 0.471 0.696 0.696 0.592
Ce 0.00003 mg kg* 3499 O 0 23.6 18.1 14.9 -17.8 43.3 22.4 22.4 18.1 23.6 23.6 26.9 13.9 13.9 29.6
Co 0.00001  mg kgt 3499 O 0 6.68 4.53 4.54 -6.2 12.3 6.2 6.2 4.53 6.68 6.68 8.1 4.83 4.83 12
Cr 0.0001 mg kg* 3499 O 0 18 145 8.09 -4.28 28.4 17.4 17.4 14.5 18 18 20 9.71 9.71 19
Cs 0.00005 mg kgt 3499 O 0 0.979 0.796 0.431 -0.207 1.54 0.955 0.955 0.796 0.979 0.979 1.1 0.505 0.505 1.05
Cu 0.0001 mg kgt 3499 O 0 15.8 12.3 8.39 -8.42 25.7 14.2 14.2 12.3 15.8 15.8 16.5 12.6 12.6 14.8
Fe 0.00001 % 3499 O 0 1.85 1.48 0.928 -0.678 3.09 1.78 1.78 1.48 1.85 1.85 2.06 1.01 1.01 2.01
Ga 0.00004 mg kgt 3499 O 0 3.54 2.88 1.88 -1.83 6.28 3.3 3.3 2.88 3.54 3.54 3.84 1.86 1.86 3.4
Ge 0.00005 mg kgt 3499 1 0.03 0.0398 0.0354 0.0173 -0.00838 0.0616 0.0375 0.0375 0.0354 0.0398 0.0398 0.0405 0.019 0.019 0.0225
Hf 0.00002 mg kgt 3499 2 0.06 0.0555 0.0386 0.0407 -0.0588 0.106 0.0504 0.0504 0.0384 0.0555 0.0555 0.0657 0.0398 0.0398 0.0914
Hg 0.00004 mg kgt 3499 O 0 0.0983 0.0854 0.0309 -0.00322 0.133 0.0824 0.0824 0.0854 0.0983 0.0983 0.0963 0.102 0.102 0.0501
In 0.00005 mg kgt 3499 4 0.11 0.0197 0.0172 0.00909 -0.00536 0.0315 0.019 0.019 0.0171 0.0197 0.0197 0.0205 0.00965 0.00965 0.0136
K 0.0001 % 3499 O 0 0.116 0.106 0.0381 0.0103 0.167 0.114 0.114 0.106 0.116 0.116 0.118 0.0435 0.0435 0.0563
La 0.00002 mg kg 3499 O 0 11.8 8.88 7.44 -9.49 21.6 10.8 10.8 8.88 11.8 11.8 13.3 7.42 7.42 14.9
Li 0.001 mg kg 3499 2 0.06 115 7.33 7.34 -8.8 21.2 10.3 10.3 7.29 11.5 11.5 17.2 7.94 7.93 36.5
Mg 0.0001 % 3499 O 0 0.175 0.136 0.0792 -0.0761 0.263 0.139 0.139 0.136 0.175 0.175 0.176 0.16 0.16 0.144
Mn 0.001 mg kgt 3499 O 0 595 312 546 -983 1270 502 502 312 595 595 866 644 644 2240
Mo 0.0001 mg kgt 3499 O 0 0.934 0.676 0.44 -0.474 1.33 0.7 0.701 0.676 0.934 0.934 0.889 1.34 1.34 0.759
Na 0.00001 % 3499 5 0.14 0.0152 0.0126 0.00637 -0.00639 0.0232 0.0119 0.0119 0.0124 0.0152 0.0152 0.0154 0.0128 0.0128 0.0112
Nb 0.00002 mg kgt 3499 O 0 0.346 0.241 0.118 -0.0739 0.417 0.242 0.242 0.241 0.346 0.346 0.326 0.526 0.526 0.298
Ni 0.0004 mg kg 3499 O 0 16.9 11.9 11.5 -16.5 31.2 14.7 14.7 11.9 16.9 16.9 18.8 12.6 12.6 22.8
P 0.00001 % 3499 O 0 0.0967 0.0848 0.0356 -0.00582 0.141 0.0902 0.0902 0.0848 0.0967 0.0967 0.0986 0.0529 0.0529 0.0583
Pb 0.00005 mg kgt 3499 O 0 28.7 22.5 9.42 -4.2 36.8 21.5 21.5 22.5 28.7 28.7 27.1 47.2 47.2 18.2
Rb 0.00005 mg kgt 3499 O 0 12.7 10.2 5.82 -2.8 20.8 13 13 10.2 12.7 12.7 14.6 6.04 6.04 15.1
Re 0.000002 mg kg* 3499 241 6.89 0.000281 0.000163 0.000132 -0.000231 0.000405 0.00015 0.00015 0.000116 0.000261 0.000263 0.000389 0.000612 0.000611 0.00124
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g 3 5 c £ ¥ - 8 e s 5 =} < 2 s < 2 S g 2 s
S |ooo01 % 3499 0 0 00883 00698 00255 -00082 0105 00628 00628 00698 00883 00883 00846 00804 00804  0.058
sb | 000005 mgkg 3499 0 0 0415 0321 022 0272 0676 0332 0332 0321 0415 0415 0412 0407 0407  0.33
Sc | 000005 mgkg 3499 0 0 178 1.4 1 -1.04 3.02 1.68 1.68 1.4 1.78 1.78 1.92 112 112 18
Se | 000003 mgkg 3499 0 0 0791 0651 0302  -0.278 1.6 0612 0612 0651 0791 0791 0778 0655  0.655  0.511
sn |o0o0001 mgkg 3499 0 0 0827 0677 0258  -0.0094  1.03 0665  0.665 0677 0827 0827 0789  1.06 1.06 0.47
st |o00001 mgkg 3499 0 0 183 13.4 7.41 6.97 24.9 13.4 13.4 13.4 18.3 18.3 17 34.2 34.2 13.2
Ta |0.00005 mgkgt 3499 510 146 000102 0.000687 0.000534 -0.000805 0.00162 0.00058 0.00058 0.000428 0.00088 0.000887 0.00117 0.00155 0.00155 0.00297
Te |000003 mgkd 3499 0 0 00152 0012  0.0073L -0.00708 0.0234 00125 00125 0012 00152 00152 00151 0.0158 00158  0.0116
Th | 000002 mgkd 3499 0 0 098 0674 0549 0559 17 0982 0982 0674 098 0.98 1.47 0.59 0.59 2.84
Ti | 000001 % 3499 011 00039 000264 000162 -0.00178 0.00487 0.00257 0.00257 0.00262 0.00389 0.00389 0.00355 0.00702 0.00702 0.00324
Tl |o000001 mgkd 3499 0 0 0129 0102 00587 -0.0406 0199 0117 0117 0102 0129 0129 0137 00836 00836  0.121

000005 mgkg 3499 0 0 0989 0796 0325  -0.00413 132 0.863  0.863 0796 0989 0989 1 0949 00949  0.769
V| 0001 mgkg 3499 0 0 251 20.7 11.1 552 39.5 24 24 20.7 25.1 25.1 27 135 135 22.6
W | 000001 mgkg 3499 0 0 00779 00659 00311 -0.0219 0.14 00642 00642 0.0659 00779 00779 00772 00552  0.0552  0.0471
Y |000003 mgkd 34909 0 0  9.14 5.31 3.9 105 16.3 47 47 5.31 9.14 9.14 9.67 10.8 10.8 14.7
Zn |o0001 mgkd 3499 0 0 542 40.3 34.7 44.7 95.8 48.8 48.8 40.3 54.2 54.2 58.4 44.6 44.6 61
zr |o00001 mgkd 3499 0 0 168 1.2 1.16 -1.64 3.1 1.46 1.46 1.2 1.68 1.68 1.88 1.24 1.24 2.26
Au | 0.000002 mgkg' 3499 100 2.86 0.00071 0.000467 0.000307 -0.000326 0.000946 0.000485 0.000485 0.000396 0.00069 0.000692 0.000887 0.00177 0.00177 0.00178
Pd | 0.00001 mgkg 3499 2764 79.0 0.000768 0.000431 0.000474 -0.000928 0.00134  NA  0.00002 1.32E07 0.000177 0.00018 1.05 0.000544 0.000543 8380000
Pt | 000002 mgkg 3499 592 16.9 0.000493 0.000314 0.000237 -0.00032 0.0007  0.00027 0.00027 0.000175 0.000415 0.000418 0.000577 0.00145 0.00144 0.00181
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Table28 Univariate summary statistics including best fits based on proportions of ICPar data below thé/I8E1L LLD.

[a) c

. g :;. £ % g g % % % § § g a a

g 4 E § E: E: o g g o 5 £ a 5 0 o o

s| 2 5 . 2 g g 8¢ g g g 3 e = S e = & g 2
Ag 0.001 mg kgt 3499 2 0.057 0.0786 0.0645 0.0267 -0.004 0.104 0.066 0.066 0.0643 0.0786 0.0786 0.0766 0.148 0.148 0.0495
Al 0.01 % 3499 O 0 1.03 0.84 0.519 -0.375 1.75 1.03 1.03 0.84 1.03 1.03 1.13 0.504 0.504 1.03
As 0.01 mg kg' 3499 0 0 9.35 7.15 4.8 -4.6 14.7 8.36 8.36 7.15 9.35 9.35 9.72 9.16 9.16 8.95
B 10 mg kgt 3499 3488 99.69 30 27 0 -2.5 42.5 NA 0.0851 0.00216 20 0.514 0.257 1.08 2.19 30.4
Ba 0.5 mgkg' 3499 0 0 65 50 27.9 -22.1 94.3 53 53 50 65 65 64.9 72.1 72.1 53.5
Be 0.01 mg kgt 3499 1 0.029 0.56 0.423 0.326 -0.375 0.975 0.5 0.5 0.422 0.56 0.56 0.618 0.369 0.369 0.662
Bi 0.0005 mgkg' 3499 0 0 0.153 0.135 0.06 -0.0248 0.229 0.137 0.137 0.135 0.153 0.153 0.153 0.0934 0.0934 0.0825
Ca 0.01 % 3499 36 1.029 0.54 0.251 0.178 -0.235 0.515 0.24 0.24 0.242 0.535 0.535 0.446 1.33 1.33 0.691
Cd 0.001 mg kgt 3499 0 0 0.49 0.293 0.202 -0.397 0.716 0.261 0.261 0.293 0.49 0.49 0.471 0.696 0.696 0.592
Ce 0.003 mg kgt 3499 0 0 23.6 18.1 14.8 -17.8 43.3 22.4 22.4 18.1 23.6 23.6 26.9 13.9 13.9 29.6
Co 0.001 mgkg® 3499 0 0 6.68 4.53 4.54 -6.19 12.3 6.2 6.2 453 6.68 6.68 8.1 4.83 4.83 12
Cr 0.01 mg kgt 3499 0 0 18 14.5 8.15 -4.37 28.5 17.4 17.4 14.5 18 18 20 9.71 9.71 19
Cs 0.005 mg kgt 3499 0 0 0.979 0.796 0.43 -0.204 1.53 0.955 0.955 0.796 0.979 0.979 1.1 0.505 0.505 1.05
Cu 0.01 mgkg® 3499 0 0 15.8 12.3 8.38 -8.37 25.7 14.2 14.2 12.3 15.8 15.8 16.5 12.6 12.6 14.8
Fe 0.001 % 3499 0 0 1.85 1.48 0.927 -0.677 3.09 1.785 1.78 1.48 1.85 1.85 2.06 1.01 1.01 2.01
Ga 0.004 mg kg' 3499 0 0 3.54 2.88 1.88 -1.83 6.28 3.3 3.3 2.88 3.54 3.54 3.84 1.86 1.86 3.4
Ge 0.005 mgkg® 3499 9 0.257 0.0399 0.0356 0.0178 -0.0075 0.0615 0.037 0.037 0.0354 0.0398 0.0398 0.0403 0.019 0.019 0.0217
Hf 0.002 mg kgt 3499 94 2.687 0.0569 0.0421 0.04 -0.056 0.106 0.05 0.05 0.0385 0.0555 0.0556 0.0651 0.0398 0.0397 0.0889
Hg 0.004 mg kgt 3499 2 0.057 0.0983 0.0856 0.0311 -0.0025 0.133 0.082 0.082 0.0854 0.0983 0.0983 0.0962 0.102 0.102 0.0499
In 0.005 mg kgt 3499 158 4516 0.0205 0.0185 0.0089 -0.004 0.032 0.019 0.019 0.0173 0.0198 0.0198 0.0201 0.0095 0.00948 0.0119
K 0.01 % 3499 12 0.343 0.116 0.107 0.0445 0.015 0.165 0.11 0.11 0.106 0.116 0.116 0.118 0.0436 0.0435 0.0572
La 0.002 mg kgt 3499 0 0 11.8 8.88 7.44 -9.47 21.6 10.85 10.8 8.88 11.8 11.8 13.3 7.42 7.42 14.9
Li 0.1 mg kgt 3499 67 1.915 11.8 7.99 7.19 -8.35 21.3 10.3 10.3 7.3 11.5 11.5 17 7.93 7.92 35.9
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Mg 0.01 % 3499 19 0.543 0.176 0.138 0.0741 -0.09 0.27 0.14 0.14 0.136 0.175 0.175 0.176 0.16 0.16 0.145
Mn 0.1 mg kgt 3499 0 0 595 312 546 -983 1270 502 502 312 595 595 866 644 644 2240
Mo 0.01 mg kgt 3499 0 0 0.934 0.676 0.445 -0.47 1.33 0.7 0.7 0.676 0.934 0.934 0.889 1.34 1.34 0.759
Na 0.001 % 3499 8 0.229 0.0153 0.0126 0.00593 -0.007 0.023 0.012 0.012 0.0125 0.0152 0.0152 0.015 0.0128 0.0128 0.00986
Nb 0.002 mgkg" 3499 0 0 0.346 0.241 0.119 -0.0733 0.417 0.242 0.242 0.241 0.346 0.346 0.326 0.526 0.526 0.298
Ni 0.04 mg kg® 3499 0 0 16.9 11.9 115 -16.5 31.2 14.65 14.6 11.9 16.9 16.9 18.8 12.6 12.6 22.8
P 0.001 % 3499 0 0 0.0967 0.0848 0.0356 -0.0055 0.142 0.09 0.09 0.0848 0.0967 0.0967 0.0985 0.0529 0.0529 0.0582
Pb 0.005 mg kg" 3499 0 0 28.7 22.5 9.41 -4.19 36.8 21.5 21.5 22.5 28.7 28.7 27.1 47.2 47.2 18.2
Rb 0.005 mgkg' 3499 0 0 12.7 10.2 5.84 -2.81 20.8 13 13 10.2 12.7 12.7 14.6 6.04 6.04 15.1
Re 0.0002 mgkg' 3499 2445 69.88 0.000624 0.000467 0.000148 -0.00015 0.00075 NA 0.000134 0.0000697 0.000398 0.000257 0.00025 0.000581 0.000613 0.00086
S 0.01 % 3499 18 0.51 0.0886 0.0704 0.0297 -0.01 0.11 0.06 0.06 0.0696 0.0883 0.0882 0.0847 0.0804 0.0804 0.0586
Sb 0.005 mg kgt 3499 0 0 0.415 0.321 0.219 -0.272 0.676 0.332 0.332 0.321 0.415 0.415 0.412 0.407 0.407 0.33
Sc 0.005 mg kg® 3499 0 0 1.78 1.4 1.01 -1.04 3.02 1.68 1.68 1.4 1.78 1.78 1.92 1.12 1.12 1.8
Se 0.003 mgkg" 3499 0 0 0.791 0.651 0.302 -0.278 1.16 0.612 0.612 0.651 0.791 0.791 0.778 0.655 0.655 0.511
Sn 0.01 mg kgt 3499 0 0 0.827 0.677 0.252 -0.015 1.03 0.66 0.66 0.677 0.827 0.827 0.789 1.06 1.06 0.471
Sr 0.01 mg kg' 3499 0 0 18.3 13.4 7.41 -6.99 24.9 13.35 13.3 13.4 18.3 18.3 17 34.2 34.2 13.2
Ta 0.005 mgkg' 3499 3474 99.29 0.0103 0.00802 0.00148 0.003 0.009 NA 0.0000578 0.000125 0.00603 0.000286 0.000388 0.00112 0.00142 0.00114
Te 0.003 mgkg' 3499 148 4.23 0.0158 0.0129 0.00741 -0.006 0.024 0.013 0.013 0.012 0.0153 0.0152 0.015 0.0157 0.0157 0.0112
Th 0.002 mgkg' 3499 18 0.51 0.986 0.697 0.543 -0.535 1.7 0.982 0.982 0.675 0.981 0.981 1.46 0.59 0.59 2.79
Ti 0.001 % 3499 830 23.72 0.00481 0.00353 0.00148 -0.001 0.005 0.003 0.003 0.0023 0.00414 0.00389 0.00367 0.00695 0.00704 0.00456
Tl 0.001 mgkg' 3499 0 0 0.129 0.102 0.0593 -0.041 0.199 0.117 0.117 0.102 0.129 0.129 0.137 0.0835 0.0835 0.121
u 0.005 mgkg' 3499 0 0 0.989 0.796 0.323 -0.00375 1.32 0.863 0.863 0.796 0.989 0.989 1 0.949 0.949 0.769
\ 0.1 mgkg® 3499 0 0 25.1 20.7 11.1 5.5 39.5 24 24 20.7 25.1 25.1 27 13.5 13.5 22.6
W 0.001 mgkg" 3499 0 0 0.0779 0.0659 0.0311 -0.0223 0.114 0.064 0.064 0.0659 0.0779 0.0779 0.0772 0.0552 0.0552 0.047
Y 0.003 mgkg® 3499 0 0 9.14 5.31 3.9 -10.5 16.3 4.7 4.7 5.31 9.14 9.14 9.67 10.8 10.8 14.7
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Zn 0.1 mgkg' 3499 0 0 54.2 40.3 34.7 -44.9 95.9 48.8 48.8 40.3 54.2 54.2 58.4 44.6 44.6 61
Zr 0.01 mgkg' 3499 0 0 1.68 1.2 1.16 -1.64 3.1 1.46 1.46 1.2 1.68 1.68 1.88 1.24 1.24 2.27
Au 0.0002 mgkgt 3499 697 19.92 0.00083 0.000614 0.000297 -0.0002 0.001 0.0005 0.0005 0.000449 0.000725 0.000699 0.000638 0.00176 0.00177 0.00064
Pd 0.001 mg kgt 3499 3406 97.34 0.00273 0.0025 0 0.0005 0.0035 NA 0.000215 0.0000141 0.00202 0.000378 0.000162 0.000285 0.000556 0.00186
Pt 0.002 mg kgt 3499 3464 99.00 0.00689 0.00474 0.00148 -0.0015 0.0075 NA 0.0000162 0.00000646 0.00304 0.000161 0.000135 0.00132 0.00143 0.00284
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Regionaiscale mapping and interpolation of
sampledatarecommendations

All geochemical data have been assessed to see if the data are suitable to map, primarily adesimeyie
interpolated or point geochemical maps. Tellus produces a series of geochemical maps available to
download fromwww.gsi.ie/tellusand/or viewed onthe GSiweb map viewer. Theywill be added as GIS
layers and layer packages to the data packd®mlow are GSIrecommendedparametess used to create
provisional interpolated maps.

Each single variable map is derived fromaive interpolation method, Inverse Distance WeightfHaw).

The interpolation pedicts new values as an inverse distance weighted average of surrounding observations,
i.e. a predicted value will be more similar to nearby observations than to disthservations andvill not
extrapolate beyond thechosen search radiusange of observed valuesThe interpolation makes no
assumptions about the vector of relationships between data poisggested interpolated mapping
parameters for regional geochemical data (collected on a 2 x 2 kmaed)ivenin Table29. The IDW
function determines the value of a raster surface (grid cell) using a linear weighted combination set of
sample pointgChilds, 2004 The weighting is based on the distance of an input (sample data) fpainthe

output cell locationsothe greater the distance the less influence tb@mple data poinhas on the output
cellvalue.

Table29 Geochemical map series interpolation mapping parameters.

Interpolation Search radiugm) Fixed/variable Powerdistance  Output cell size  Best viewed at
type exponent (m) maximum scale
Inverse distance 2000 Fixed 2 250 1:200,000

weighted (IDW)

The inverse distance weighted (IDW) interpolation was performedlbgeochemical dataat a regional
scale. These parameters were selected to account for the typical$at@ple distances across the whole
survey areaAs the nterpolated mapped images have been generated for the dataset megi@nal scale
they are not suitable to evaluate the predicted distribution at a localized stiale acknowledged that
alternative interpolation techniques might teually or moreuseful depending on the applicatiomé scale
of use of these data.

Use of data beyond reporting limits in interpolation mapping

The LLDs are theoreticabncentrationvaluesthat are equivalent to three standard deviations above the

oF O]l ANRBdzyR O2dzyi NI GS F2NJ GKS FylrfedsS Ay | WLIHz2NBQ
lower limits but estimates of average or typical values over an area may be obtained at lower levels of
concentration Thusmeaningfulspatial distributionpatterns may be recogeéd for some elements at levels

lower than thereported LLD/LRLEFor geochemical mapping, the optimum is to use uncensored, d&ta

data that are not truncated to the LLDn the mapping procesi orderto present the data in such a way

that the lower concentrations are not unduly empleesi numerically ando describebelow-LLD values as

such in the classificatiorReliability also decreases above the URL but results do, nevertheless, give an
indication of the concentration in the sample. Results outsideltiveer detection / upper reporting limits

were therefore reported and entered into the database.

All datacan beinterpolated to form a geochemical map seriast not all data are suitable for presentation
in this way. The following analyt€$able30) are not suitable for regional interpolated mappidge to a
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very high proportion of data below theertified MEMS41L methodLLD (rendering this presentation
meaningless) However, theycan be represented as interpolated mapyg usng data forthe MS41EBLD
methodbut the user is cautioned that tssedataare obtained througha non-accredited method.

Table30 Shallowtopsoil analytes where mappingf the certified MEMS41L dataseis not recommended.

Variable Method Issue Recommendation

B ICRMS 99.7 % data<LLD. Perhaps better presented as
(MEMS41L) proportional colour/symbol point map.

Ta ICRMS 99.3 % data<LLD. Better presented as proportional
(MEMS41L) colour/symbol point map.

Pd ICRMS 97.3 % data<LLD. Perhaps better presented as
(MEMSA41L) proportional colour/symbol point map.

Pt ICRMS 99.0 % data<LLD. Perhaps better presented as
(MEMSA41L) proportional colour/symbol point map.

AES25 G10A001 108

AURUM



Abbreviations and glossary

Abbreviation

Description

CRM

DUP

GIS

GSlI

ICRMS

IDW

IQR

K-M

LIMS

LLD

LOI
LRL

MAD

MLE

OES

QA

AES25 G10A001

Certified reference
material

Duplicate (field
duplicate)

Geographical
Information System

Geological Survey
Ireland

Inductively Coupled
PlasmaMass
Spectromeer

Inverse distance
weighted

Interquartile range

KaplanMeier

Laboratory
Information
Management System

Lower limit of
detection

Losson-ignition

Lower reporting limit

Median absolute
deviation

MaximunQikelihoodO
estimation

Optical Emission
Spectrometer

Quality assurance

Interchangeable with international reference standard and primary
reference materials.

Sample code used in geochemistry field database.
Digital mapping software environment.

Irish national geological agency. The contracting and prégaating
authority.

Analytical instrumentvhich utilzesaninductivelygenerated plasma
flamethat ionizes analytes which are then separated according to thei
mass and quantified by mass spectrometer

Spatial data interpolatiomethod.

Statistical dispersion of distribution between the2and 73" percentile.
Represents 50% of the data set.

Non-parametric method of calculating summary statistics with a
moderate proportion of data below the LLD.

An IT solution for supporting operations of modern analytical laborato

Goncentration at which the analyst's instrument gives a significantly
different signal to that of a "background" or blank signal. Different
analytical methods will define it in different ways and it can be quite
arbitrary. A value that is above the lower limit of detection can be
regarded as quantifiable and reproducible. It is important that a value
quotable for each laboratory batch of samples analysed.

Analytical method measuring content of volatile analytes

Concentration at which analyte exceethelower calibration range of an
analytical run or instrument.

Parametric method of calculating summary statistics with a moderate
proportion of data below the LLD.

Parametric methodhat fits a distribution curvewith non-detects
included and represented proportionally in the observation population

Analytical instrument/detector

Describes the overall set of procedures in assuring the quality of data
system of protocols, checks, audits and corrective actions to ensure t
all analytical results prepared for the geochemistry database are of hi
and consistent quality.
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Abbreviation
QC

QCSs

REP
RM
RNL

ROS

SRM

SS

STD

TE
URL

AES25 G10A001

Quality control

Quality control
sample(s)

Replicate sample
Reference material

Random number list
or checklist

Regression on Order
Statistics

Secondary reference
material

Subsample

Standard or control
sample(generic)

Tailte Eireann

Upper reporting limit

Description

Describes the overall set of procedures in controlling the quality of da
A collection of documented procedures applied to the raw data to
continuously assess whether the laboratory is producing results of
acceptable quality as assessed by the inclusion of control samples in
procedures from sampling through to analysis.

Samples that do not represent sites but are used in the assessment o
analytical data to monitoerror, precision and accuracinterchangeable
with control sample.

Also known as analytical duplicate, also known agtsample
Used as an umbrella for either CRM and/or SRM.

Used to assign sample site numbers in the field.

Statistical transformation and modelling of data izétl with data sets
containing nondetects, zero, negative and lefensored data. Method of
calculating summary statistics with a high proportion of data below thi
LLD.

A reference material that is not internationally certified (and therefore
less expensive to use), it is submitted blind to the analyst and is more
likely to have a matrix/mineralogical composition similar to the routine
samples being analysed. In other contexts, SRM is an abbreviation of
Standard Reference Material, a more generic term for reference sam)

Sample code in used in geochemistry field database. Code used to d
a replicate sample.

Sample code in used in geochemistry field databblsed to describe
compilation of RMs data extracted from the database.

Irish topographic mapping agency and map publisher (paper and digi

Concentration at which analyte is exceeding upper calibration range ¢
analytical run or instrument.
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Terminology

Accepted value

Accuracy

ANOVA Analysis
of variance

Bias

Blind sample
Censored

Conditioning/con
ditioned date

Control chart

Drift

Duplicate sample
(or field duplicate
sample)

Error

Laboratory batch

Levelling

Levelling factor or
conditioning
factor

AES25 G10A001

Description

It is never possible to determine the exact concentration (true value) of an element in a samg
due to limitations of the analytical method. The result determined by one or more analyses is
measured value. After repeated analyses an accepted value can be computed and the samp
be certified as having that element concentration. Different analytical methodologies will have
differing accepted values so the accepted value should always be quoted in the context of thi
analytical method used.

Accuracy measures how close to a true or accepted value a measurement lies. This can be ¢
graphically on a Shewhart plot.

Statistical test. Analysis of Variance (ANOVA) is a statistical procedure dependent on the fac
the total variability in a data set can be attributed to various sources. With the use of duplicat:
replicate samples random nested analysis of variance can be performed to attribute variabilit
within a site, "between" and "within" samples.

Bias is the tendency to favour one analytical value over another. Analytical errors fall into twc
major categories: bias (systematic error) and variability (random error). Bias causes consiste
positive or negative deviation in the results from the accepted value. Repeated measuremen
SRMs over time provide evidence of both intend intrabatch systematic bias and random
variability in the laboratory analytical procedures.

Means of analysing a sample without a distinctive identity. A blind sample is a control sample
has been submitted for analysis presented in such a way that its identity is unknown to the ar

Censored data that aneplaced orounded. When results (usually reported as semuantitative
values) are replaced by a substitute value, the data can be described as censored data.

Conditioning is the process of making data fit for the purpose for which it is to be used followi
the QA procedures documented in this report It can represent the accumulation of error chec
verification, quality control, quality assurance and levelling processes. It is important that

conditioned data is accompanied by a statement as to what processes it has been subjected

A control chart is a graphical representation (plot) showing how the value of a sample varies
period of time in relation to an accepted value or range of values as defined by a control sam
particular type of control chart showing how a value varies over time within an envelope of m
n standard deviations is referred to as a Shewltddrt or plot Both these can also be more
generally referred to as a timgeries plot.

Drift is thecontinuous, incrementathangeof analytical instrument signalver a period of time
relative to thebaselinevalue.

A duplicate sample is collected from the same site as another sample. A control sample that
used to show the variability in results that can be attributed to the process of sampling by
collecting two samples from the same location. A duplicate sample collected in the field is
sometimes also referred to as a "field duplicate".

Deviation from what is believed to be correct, right, or true is the error of a measurernerihe
measured result minus the true value.

When samples are submitted for analyshey are grouped together to form a laboratory batch.
The number of samples in each batch will vary according to the sample type and analytical
method. Each batch is assigned a unique laboratory batch number which must be associatec
metadata such as date of analysis, analytical calibration, detection ligits,

Process to decide how disparate data sets are combined to form a single discrete data set. M
require data conditioning/norm&ationusing RMs which are repeatedly analysed in each
laboratory batch.

This is a mathematical function that is applied to results in order to combine data sets into a ¢
discrete data set and is determined during the process of data conditioning by npatiah of the
results from RMs repeatedly determined in each analytical batch over a period of time.
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Terminology

Lower limit of
reporting

Matrix matching

Measured value

Normalzation

Precision

Raw data

Replicate sample
(or analytical
duplicate)

Sensitivity

Shewhart chart or

x-chart

Shift

Timeseries plot

Variability

Validation

Verification

AES25 G10A001

Description

This is a quantitative value representing the lowest measurement that the analyst is preparec
report to the client.

An approach in instrumental analysis where calibration and standardization procedures are
performed on materials that share or match major chemical and/or physical properties of ana
samples in an attempt to reduce the impact of sample matrix on the determination of desired
property.

A quantitative result reported by the analyst following analysis of a sample.

The data conditioning process uses the term noinadlonin a mathematical senség. "to adjust
the representation of a quantity so that this representation lies within a prescribed range, or,
process of rescaling a quantity so that a given integral or other functional of the qutakity on

a predetermined valué rather than in the statistical sense, where it denotes a transformation
data set so that it has a mean of zero and a variance of one. Nigatiahis a process to
determine levellng factors carried out using control samples.

Precision is a measurement of how closely the analytical results can be reproduced. It shoulc
be confused with the term accuracy. Results can have a good predisi@osistently fall at or
near a specified value), yet the mean of these results may be a long way off the accepted val

The results as received from the analyst.

This is a control sample created in the laboratory by dividing a sample into two identical parts
according to a wellefined protocol. It is used to help define laboratory error. Also termed a st
sample when derived in the field.

Analytical sensitivity is the lowest concentration that can be distinguished from background n
or more correctly called the assay's detection limit. When a technique is described as being
sensitive the implication is it has a low limit of detection.

A process control tool used to determine if a process is in a state of caetrsthowing
performance deviationsA process is deemed to be in control over a period of time if measure:
data do not exceed specified control limits or if frequency of exceedances does not exceed
specified limits. This a control chart or time series plot with defined quality limits named after
person who first documented their ug€hewhart, 1931

Shift is a significant sudden change in a measured value compared with the previous measuil
of the same measurand. This can be seen graphically on asgénies or Shewhart plot and is
usually the consequence of an instrument recalibration. It differs from drift in that the change
measurement is large and sudden.

When a measurement is repeatedly determined over a time period, a plot of quantity against
graphically shows how the result is varying over time. A Shewhart plot is an example of a tim
series plot.

Variability is a random error that affects the ability to reproduce results (see bias and precisic

Process of establishing documentary evidence demonstrating that process or activity is
reproducible and compliant at all stages

Verification ighe first data conditioning procedure that checks that the laboratory has analyse
and reported all the samples submitted to the specifications of the analytical request form/as
detailed in the contract.
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Concentration units Description

% Percentage
Sigma Standard deviation(s)
weightoxide % Weightoxidepercent  Normally of the element oxide, for major element determinands.
equivalent
mg kgjl milligramme per Equivalent to part(s) per million (ppm).
kilogramme
>3 '11 3 microgramme per Equivalent to part(s) per billion (ppb).
kilogramme
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Appendices

The following appendices present the data analysis charts for quality control samples (QCS) and univariate
exploratory data analysis for all sample data.

These are published as part of the quality assurance procedures of the Tellus geochemical survey in Ireland,
providing transparency and context for all data and products accompanied by this report.

Please contadellus@gsi.idor further information regarding data quality.
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A.

RMs dataQCS charts

In this appendix all of the reference materials data are presentadianways foreach analyteifl the same
order as data are reported by instrument and distributed

1

Pt

The first chart is of analyte concentration (y axis) against the sample ID (x axis), faceted by the
reference material (name in the grey banner at the top). With the assumption that all samples are
run in the numerical order as required and directed, each chart displays the repeatability of the
reference material across the laboratory analytical batcfiée dashed horizontal line denotes the
CRMreference value(certified, information or provisionaljor the appropriate partial extraction
method, where available

The second is a control chart of analyte concentration (y axis) against the measurement date and
time (x axis) for eacheference material (CRM and SRNEach control chart displays the process
mean of the data (central horizontal black line) and a series of control limits at 1, 2 and 3 times the
process mean * the sequential deviation (shown as light, medium and dark blue horizontal lines
respectively. Each date point is connected by a line to show the sequence of andilysetashed
horizontal line denotes theCRMreference value (certified, information or provisiondfr the
appropriate partial extraction method, where availableor some elements this value is sufficiently
different to the reported values for the analysed material that it is not possible to display it on the
chart without severely compressing the vertical axis of the chamtsuch cases the reference value

is omitted.

GF[[5¢ OFidSa K{BE a2S Wi NBLIhSHR adi hdiditeddad ©

censored.Concentration units are shown in parentheses. For reference, the interquartile range (IQR) of the
a | Y LXités Qala is displayed at the botteright of each plot (to 3 significant figure3hus,it can be seen
where theQCSlata are validating the sample data in the appropriate concentration range for this media.
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ICRar RMs data by ALS Minerals method code MS4BLID
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631000A  632000A  633000A  634000A 631000A  632000A  633000A  634000A 631000A  632000A  633000A  634000A
Sample ID
Gold (Au) sample data IQR0.00029% 0.000723mg kg*
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CARLST CNLST LDOWN LGRAN
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0.5 051 051 0.5
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n
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0041 i i i 00l . i i 001 __, . i i 0041, i i i
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1.0 1.0 10
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631000A  632000A  B33000A  634000A 631000A  632000A  633000A  634000A 631000A  632000A  633000A  634000A
Sample ID
Silver (Ag) sample data IQR:05¢0.0864 mg kgt
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CARLST CNLST LDOWN LGRAN
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- — .
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e
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631000A  632000A  633000A  634000A 631000A  632000A  633000A  634000A 631000A  632000A  633000A
Sample ID
Aluminium (Al) sampldata IQR: 0.694;1.40%
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75 754 751 751
50 50 501 50
25 25 254 25
ol — . . . 01— . . . (| — . . . ol — . . .
631000A  632000A  633000A  634000A 631000A  632000A  633000A  634000A 631000A  632000A  633000A  634000A 631000A  632000A  633000A  634000A
LMGPSH MONPB ORS STSD-1
751 75 751 751
A 50 501 50 1 50
a 251 25 251 251 . .
Lo oo __%_ __ee __% __ss__=
< -
2 "> 0 . : . : 0 . . : : 0 : . : : 0 . : v :
S = 631000A 632000  633000A  634000A 631000A  632000A  633000A  634000A 631000A  632000A  633000A  634000A 631000A  632000A  633000A  634000A
[=)]
3:? E STSD-3 TILLA TILL-2 TILL-3
w
~ < |l .._--..-_-_.._-_.._-_c.--
© 75 754 751 751 °
c
3]
h 50 501 50 1 50
S
<
251 . _%___®___®o___&_ __® __% __°_ 254 254 _ % _ _ e __ e ___%___ S ___e_ 251
.- __ e __ @ _ _ & _ __w__ &
0l — . . . 01— . . . 01— . . . ol— . . .
631000A  632000A  633000A  634000A 631000A  632000A  533000A  634000A 631000A  632000A  633000A  634000A 631000A  632000A  633000A  634000A
WWLPAL WXSERP YELCA
75 75 75
50 50 50
25 25 25
ol — . . . 01— . . . ([ — . . .
631000A  632000A  633000A  634000A 631000A  632000A  633000A  634000A 631000A  632000A  633000A  634000A
Sample ID
Arsenic (As) sample dal@R: 5.06¢11.5mgkg?
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Boron (B) sample data IQR:.2¢3.6 mg kgt
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Barium (Ba) sample data IQR6.1¢74.9 mg kgt
AES25 G10A001 123
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Sample ID

Beryllium (Be) sample data IQR298¢0.748 mg kg*
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Bismuth (Bi) sample data IQR:102¢0.186 mg kgt
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Calcium (Ca) sample data 1QIR134¢0.391 %
AES25 G10A001 126




CARLST CNLST LDOWN LGRAN
601 601 601 601
401 401 401 404
201 201 201 201
0 L T T T T O 1 T T T T 0 L T T T T O 1 T T T T
631000A  632000A  633000A  634000A 631000A  632000A  633000A  634000A 631000A  632000A  633000A  634000A 631000A  632000A  633000A  634000A
LMGPSH MONPB ORS STSD-1
601 601 601 60
401 | 401 1
) 0 40 0 40
a 201 201 201 201
<t
(7)) —
E ‘Tm D. . . . . 0. . . . . 0. . . . . O-_--I_-"___.:.___..-_I_..--_..-I__“
g <, 6310004 632000A 633000A  634000A 631000A  632000A  633000A  634000A 631000A  632000A  633000A  634000A 631000A  632000A  633000A  634000A
o
) E STSD-3 TILL-1 TILL-2 TILL-3
N—r 8
c 601 60 1 601 60
=
e 401 40 401 401
i=)
@
O 201 201 201 201
Of ——®@--—-—@-—-6@--—- @-—— - - -4 ---29- (4 ) © - - [ [ OfF —F——=————- = —— = —— =6 —— - -—--&- () . [ [ ] L) .
631000A  632000A  633000A  634000A 631000A  632000A  633000A  634000A 631000A  632000A  633000A  634000A 631000A  632000A  633000A  634000A
WWLPAL WXSERP YELC1
60 60 60
40 40 40
20 20 20
0 . i . i 0 . . . . 0 . . . .
631000A  632000A  633000A  634000A 631000A  632000A  B33000A  634000A 631000A  632000A  B33000A  634000A
Sample ID
Cadmium (Cd) sample data IQR159¢0.53 mg kgt
AES25 GL0AOO1 127
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Cerium (Ce) sample data IQR2.8;33.1mg kg*
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Cobalt (Co) sample data IQR059.21mg kg!
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Chromium (Cr) sample data IQR2.1¢23.0mg kg!
AES25 G10A001 130
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CaesiumCs) M81L-BLD

Caesium (Cs) sample data I@R665¢1.25 mg kgt

AES25 GLOA001 131 AU RUM































































































































































































































































































































































